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Two Hundred and Seventy-First Meeting, November 6, 1913. 

The following resolutions and biography were presented by a 
special committee consisting of E. A. Schwarz, Otto Heidemann 
and Nathan Banks and were accepted by the Society. 

PHILIP REESE UHLER. 

The Entomological Society of Washington leams with deep 
regret of the death, on October 21, of Dr. P. R. Uhler, of Balti- 
more, one of the founders of this society and one of its most dis- 
tinguished members. 

He was the first, and for many yeai's, the only American au- 
thority on the order of Hemiptera, and though he published but 
little in recent years on account of his failing health, he will be 
remembered as one of the illustrious group, LeConte, Horn, Scud- 
der, Osten Sacken, Edwards, and Cresson, who by their diligent 
and excellent work, brought American systematic entomology to 
that prominence which it has ever since maintained. 

His genial nature, his kindness in helping younger students, and 
his charming hospitality will long be a cherished memory. 

The Entomological Society of Washington desires to record its 
realization of the loss to the Society as well as to American Ento- 
mology, and to express to the family of Dr. Uhler its regard and 
sympathy. 

life and writings of PHILIP REESE UHLER. 

Dr. p. R. Uhler was bom in Baltimore on June 3, 1835, and died 
in that city on October 21, 1913. He was the eldest son of George 
Washington Uhler and Anna Maria Reese. His father was a 
prominent merchant of Baltimore, and the boy attended several 

1 
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private schools, aKii received a broad general education, including 
mucli training }p* -Latin and German. When young Uhler was 
about ten yearA old his father bought a farm near Reisteratown, 
where tHe fatflily often spent vacations. Here the boy began col- 
lecthi^ ijisects, and was encouraged by the well-known Lepidop- 
fittfi^f the Rev. J. G. Morris and J. F. Wild, a German amateur 
. ^tomologist residing in Baltimore. 

-'■ When of age his father placed him in his establishment, but the 
young man was so interested in collecting and studying geological, 
botanical, and zoological material that most of his tune was spent 
in this way. He soon obtained a local reputation as an all around 
naturalist. Although in later life he specialized in Hemiptera, 
he never lost interest in the broader problems of natural history 
and science in general, and was always quick to perceive the ap- 
plication of these broader studies to his special work on Hemiptera. 

In 1864 he wfts appointed by Prof. Louis Agassiz to take charge 
of the collection of insects in the Museum of Comparative Zoology, 
He also had charge of the library. Here he remained three years, 
during which time the Museum received large accessions of mate- 
rial. He made collecting trips for the Museum, to Maryland and 
to Haiti, West Indies. In 1867 he returned to Baltimore. 

Before Dr. Uhler went to Cambridge he had been, for a short 
time, assistant librarian to the Rev. J. G. Morris, at the Peabody 
Institute. Upon his return he was again appointed, and in 1870 
became librarian. Upon the death of the ft^vost of the Insti- 
tute (Dr. N. H. Morrison) in 1880, he succeeded to that position, 
which he held until failii^ health compelled him to ask for retire- 
ment in 1911. He perfected the cataloguing system at the 
Institute. 

His early work at the Peabotly Institute allowed him sufficient 
leisure to study and publish on the Hemiptera. For many years 
he was practically the only authority on Hemiptera. The Hemip- 
tera from the various government expeditions were sent him for 
study, and many private collectors gave him material. In 1875 
he spent two weeks on the plains and mountains of eastern Col- 
orado. Here he collected insects of all orders, and in addition to 
reporting on the Hemiptera, he made a report, with notes of habits 
and occurrence, on all other insects. About 1888, in company of 
his wife he visited Europe, purchasing books for the Pealx>dy In- 
stitute anci examining the Hemiptera in European collections. 
Hiw entomolc^cal correspondence was very extensive, and in the 
course of years he had to determine many thousands of Hem- 
iptera for Ills numerous friends and correspondents. But he at- 
tended to his arduous and often thankless work with the greatest 
imtience and thoroughness. 



OF WASHINGTON, VOLUME XVI, 19U 3 

With the increased duties at the Peabody Institute in 1890, and 
with the gradual failing of his eyesight he was forced to neglect sys- 
tematic work and did little thereafter. The most important of his 
systematic papers are the revisions of the Cydnidje and the Saldidse. 
He had planned and partially completed a large work on the Cap- 
sidsB, but much of this was never published, and is now superseded 
by the papers of Renter. Faunistic papers were especially favor- 
ed by Dr. Uhler and some of them were published in the pro- 
ceedings of our society. In each of these he presented some 
observations on the relationships of the Hemipterous fauna, or con- 
siderations on geographic distribution. In his systematic work 
he gave full, often elaborate descriptions, but rarely with figures or 
tables. 

A few years before his death he donated his collection to the 
National Museum, but some of his types are in the Boston Society 
of Natural History and in Colorado, Kansas and California, 
while the West Indian types were returned to London. He de- 
scribed about six hundred species. 

In his early life he published a few papers on economic entomolo- 
g>', Orthoptera, Coleoptera and Neuroptera, but his chief service 
in this order was the translation from the Latin of Dr. Hagen's 
SjTiopsis of North American Neuroptera. His types of Odonata 
and Orthoptera are in the Museum of Comparative Zoology. He 
also published several papers on archaeology, and in later life on 
library methods. Some would say he was a naturalist of the old 
school; but no, he was a naturalist of Nature's school, a school to 
which all ages by patient work and untrammeled enthusiasm 
must ever pledge allegiance. As such the life of Uhler will be an 
inspiration to every young naturalist, who, amid the multiplicity 
of paths of modem investigation leading to some paltry rewards 
is tempted to forsake the love of Nature. Before his ill health 
Dr. Uhler often attended our meetings, frequently taking part in 
the discussion in an intelligent and animated way, and all who saw 
him will long remember how he and Henry Ulke would greet each 
other in the good old German fashion. The Washington ento- 
mologists will not forget the delightful meetings of our Society, 
held at Dr. Uhler's invitation at his hospitable home in Baltimore. 

Dr. Uhler was connected with many scientific societies; besides 
being a charter member of ours. He was a fellow of the A. A. A. S., 
of the Entomological Society of America, of the American Ento- 
mological Society, and of the Philadelphia Academy of Natural 
Sciences, a founder, lecturer, and president of the Maryland Acad- 
emy of Sciences, and an honorary member of the International 
Congress of Entomology. In 1900 New York University conferred 
on him the honorary degree of Doctor of Laws. 
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Personally Dr. Uhler was of medium height and build, and pos- ' 
eessed a very coi^enlal disposition that won for him a host of 
friends. He was a ready speaker and his lectures at the Maryland 
Academy were both interrating and instructive. 

He was twice married, first in 1867 to Miss Sophia Werde- 
baugh of Baltimore, who died in 1883. A son of this union, 
Horace Scudder Uhler is now a professor in Yale. In 1886 Dr. 
Uhler married Miss Pearl B. Daniels, who had helped him prepare 
his List of Hemiptcra. A daughter, Miriam D., and her mother 
remain to mourn their loss. 

A list of Dr. Uhler's papers on Hemiptera, was published by 
Mr. Hensbaw in Psyche in 1903, together with a useful index. 
His other papers have been fewer, and incorporated chronolog- 
ically with his papers on Hemiptera in the following list. 

THE WRITINGS OP PHILIP REESE UHLER. 

1855 DescriptioDB of a few species of Coleopterft Bupposed to be new 
Proc. Acad. Nat. Sci. Phil., 1855, pp. 415-18. 

1857 Contributions to the Neuropterology of the United States. Proc. 

Acad. Nat. Sci. Phil., 1857, pp. 87-89. 

1858 Descriptione of new species of Xeitropterous insects collected by the 

North Pacific exploring expedition under Capt. John Rodgers. 
Proc. Acad. Nat. Sci. Phil.. 1858, pp. 29-31. 
Orthoptera, Hemiptera, and Neuroptera; in instructions for collect- 
ing insects. Ann. Rep. Smiths. Inst. f. 1858, pp. 164-67, 1859. 
1S59 Insects. Ainer. Farmer, August, 1S59, p. 39-40. 

Insects, No. 2, Chinch-bug, lady-bird, Amer. Farmer, September, 
1859, pp. 68-69. 

1860 Hemiptera of the North Pacific exploring expedition under Com're. 

Rodgera and Ringgold. Proc. Acad. Nat. Sci. Phil., 1860, pp. 
221-31. 

1861 Insects injurious to veRetation. Rept. Coram. Patents, for 1860, 

Agriculture, 1861, pp. 312-322. 

Homoptera of the North Pacific exploring expedition under Com'rs. 

Rodgcrs and Ringgold. Proc. Acad. Nat. Sci. Phil., I86I, pp. 

282-284. 

1861 nescnptionsoffourspecies of Hemiptera collected by Ihe -Vorthwest- 

ern boundary survey. Proc, Acad Nat. Sci. Phil., 1861, pp. 284-86. 

Rectification of the paper upon the Hemiptera of the North Pacific 

cx|icdition. Proc. Acad. Nat. Sci. Phil., 1861. pp. 286-87. 
Descriptions of a few new species of Hemiptcra, and observations 
upon some already described. Proc. Knt. Soc. Phil., 1861, vol. I, 
pp. 21-24. 
1863 Hemiptcrological contributions. No. 1. Proc. Ent. Soc. Phil., 1863, 
vol. II, pp. 155-162. 
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1863 Hemipterological contributions. No. II, Proc. Ent. Soc. Phil., 1863, 

vol. II, pp. 361-366. 

1864 Orthopterological contributions. Proc. Ent. Soc. Phil., 1864, vol. ii, 

pp. 543-555, 
1867 Some remarks on the Odonata of Haiti. Proc. Bost. Soc. Nat. His., 
vol. XI, pp. 295-298. 

1869 Notices of the Hemiptera obtained by the expedition of Prof., James 

Orton in Ecuador and Brazil. Proc. Bost. Soc. Nat. Hist., 1869, 
vol. 12, pp. 321-327. 

1870 (Podisus placidus) Amer. Ent. Bot. 1870, vol. ii, p. 203. 

1871 Notices of some Heteroptera in the collection of Dr. T. W. Harris. 

Proc. Bost. Soc. Nat. Hist. 1871, vol. 14, pp. 93-109. 
1871 (Salt water Hemiptera). Amer. Jour. Science, 1871, ser. 3, vol. i, 

pp. 105-106. 
A list of Hemiptera collected in eastern Colorado and northwestern 

New Mexico, by C. Thomas, during the expedition of 1869. Rept. 

U. S. Geol. Surv. Terr. Wyoming, 1871, pp. 471-472. 
1S72 Notices of the Hemiptera of the western territories of the United 

States, chiefly from the surveys of Dr. F. V. Hayden. Rept. U. S. 

Geol. Surv. Terr. Montana, 1872, pp. 392-423. 
1875 List of the species of Hemiptera and Ncuroptera obtained by Prof. 

James Orton, in northern Peru. Proc. Bost. Soc. Nat. Hist., 1875, 

vol. 17, pp. 282-286. 
Report upon the collections of Hemiptera made in portions of Nevada, 

Utah, California, Colorado, New Mexico, and Arizona, during the 

years 1871, 1873, and 1874. Rept. Geol. and Geog. Survey of Capt. 

G. Wheeler, 1875, vol. 5, pp. 829-842, pi. 42. 
^73 List of the Hemiptera of the region west of the Mississippi River, in- 
cluding those collected during the Hayden explorations of 1873. 

Bull. U. S. Geol. and Geog. Surv. 1876, vol. i, pp. 269-361, pi. 19-21. 
- S77 Report upon the Hemiptera collected during the years 1874, 1875, by 

P. R. Uhler. Rept. Geol. Surv. of Capt. G. Wheeler, app. N. N. 

1877. 
Report upon the insects collected by P. R. Uhler, during the explora- 
tions of 1875, including monographs of the families Cydnidse and 

Salda", and the Hemiptera collected by A. S. Packard, Jr., M.D. 

Bull. U. S. Geol. and Geog. Surv., 1877, vol. 3, pp. 355-475; 765-801, 

pis. 27-28. 
ibis Notices of the Hemiptera Heteroptera in the collection of the late 

T. W. Harris, M.D. Proc. Bost. Soc. Nat. Hist., 1878, vol. 19, 

pp. 365-446. 
On the Hemiptera collected by Dr. Elliott Coues, U. S. A., in Dakota 

and Montana, during 1873, 1874. Bull. U. S. Geol. and Geog. Surv., 

1878, vol. 4, pp. 503-512. 
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1979 LiBt of onim&b abserved at Fort Wool, Va. StudieB biol. lab. Jobna 

Hopkins Univ., 1S79, vol. i, no. 3, pp. 17-34. 
1880 Remarkfl on a new form of jaaaid. Amer. Entom., 1880, vol. 3, pp. 

72-73. 
1884 Order VI, Hemiptcra. Standard Nat. Hiat., 18S4, vol. 2, pp. 2M- 
296. Risenide Nat. Hiat., 1888, vol. 2, pp. 204-296. 

1886 Check list of the Hemiptera Heteroptera of North America. Brook- 

lyn Ent. Soc., 1886, 30 pp. 
A new noxiouB capsid. Can. Ent., 1886, vol. 18, pp. 208-200. 

1887 {Lyg«« monachuB.) U. S. Dept. Agric. Div. Ent. Bull., 13, 1887, pp. 

63-64. 
Obeervations on some North American Capsidie. Ent. Amer., I8S7, 

vol. 2, pp. 229-231. 
Observations on aome CapBidce with descriptions of a few new species. 

(So. 2.) Ent. Amer. 18S7, vol, 3, pp. 29-35. 
Ubservationa on North American Capsidie with descriptions of new 

species. (No. 3.) Ent. Amer., 1887, vol. 3, pp. 67-72. 
Observations on Capsidie with descriptions of new species. (No. 4.) 

Amer. Ent. 1887, vol. 3. pp. 149-151. 

1888 Preliminary survey of the Cicadidec of the United States, Antilles and 

Mexico. Ent. Amer., 1888, vol. 4, pp. 21-23; 81-85. 

1889 New Genera and species of the American Homoptera. Trans. Mary- 

land Acad, Sci,, 1888, vol, i, pp. 33-44. 

1889 Observations upon the Heteroptera collected in southern Florida by 

Mr, E. A, Schwari. Proc. Ent. Soc. Wash., 1889, vol. i, pp. 142-143. 
Observations on the insects of the Bermudas. HeilprinB' The Ber- 
muda Islands. Phil,, 1889, pp. 152-158. 

1890 Observations on North American Capsida?, with descriptions of new 

species. No, 5, Trans. Maryland Acad, Sci,, 1890, vol, i, pp, 73-88. 

1891 Observations on some remarkable fomis of CapsidiD, Proc. Ent. $0(-. 

Wash., J891, vol. 2, pp. 119-123. 
Remarkable new Homoptera. Trans. Maryland Acad, Sci,, 1801, 
vol, 1, pp. 143-147. 

1892 Preliminary survey of the Cicadidie of the United States, Antilles 

and Mexico. Trans. Maryland Aead. Sci., 1892, vol. i, pp, 147-175. 
Additions to the family Cicadidie. Trans. Maryland Acad, Sri,, 

1892, vol. I, pp, 175-179. 
Observations on some remarkable Heteroptera of North Amcri<':i. 

Trans. Maryland Aca<i, Sci,, 1892, vol. i, pp. 179-184. 

1893 Siunmary of the collection of HemipteraBcrured by Mr, E, A. Schwarz 

in Utah. Proc, Ent, Soc, Wash., 1893, vol. 2, pp. 366-385. 
Hemiptcra- Heteroptera of the Death VaUey expedition, N, Amer. 

Fauna, 1893, no. 7, pp, 260-265. 
A list of the Hemiptera-Heteroptera collected in the island of St. 

Vincent by Mr, Herbert H. Smith, with descriptions of new genera 

and species, I'roc, Zool, Soc, London, 1893, pp. 705-719. 
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1$94 A list of the Hemiptera-Hct-eroptera of the families Anthocoridse 

and Ceratocombidse collected by Mr. H. H. Smith in the island of 

St. Vincent; with descriptions of new genera and species. Proc. 

Zool. Soc. Lond., 1804, pp. 15^160. 
On the Hemiptera-Heteroptera of the island of Grenada, West Indies 

Proc. Zool. Soc. London, 1894, pp. 167-224. 
Observations upon the Heteropterous Hemiptera of Lower Califor- 
nia, with descriptions of new species. Proc. Cal. Acad. Sci., 1894, 

ser. 2, vol. 4, pp. 223-295. 
1895 An enumeration of the Hemiptera-Homoptera of the Island of St. 

Vincent, W. I. Proc. Zool. Soc. London, 1895, pp. 55-84. 
A preliminary list of the Hemiptera of Colorado, with descriptions of 

new species by P. R. Uhler and J. H. Cowen, and the authors. Bull. 

31 Colo. Agric. Exper. Station, 1895, pp. 1-137. 
Summary of the Hemiptera of Japan, presented to the U. S. Nat. 

Museum by Prof. Mitukuri. Proc. U. S. Nat. Mus., 1896, vol. 19, 

pp. 255-297. 
1897 Notes on predaceous Heteroptera with Prof. Uhler's descriptions 

of two species, by A. H. Kirkland. Can. Ent., vol. 29, 1897, pp. 

115-18. 
Contributions towards a knowledge of the Hemiptera-Heteroptera 

of North America. No. 1. Trans. Maryland Acad. Sci., 1897, vol. 

1, pp. 383-394. 
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1899 A new destructive capsid. Ent. News, 1899, vol. 10, p. 59. 

1900 Aids to a recognition of some North American genera and species of 

the old family Fulgoridsc. Trans. Maryland Acad. Sci., 1900, vol. 
1, pp. 401-408. 
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Ent. Soc. Wash., 1901, vol. 4, pp. 507-515. 

1903 A new Cicada from Haiti. Trans. Maryland Acad. Sci., 1903, vol. ii, 

p. 18. 
Enumeration of the Cicadidaj of Brazil in the collection of Mr. Herbert 
H. Smith. Trans. Maryland Acad. Sci., vol. ii, 1903, pp. 1-17. 

1904 Recognition of two North American species of Cicada Latr. Ent. 

News, vol. 16, no. 3, pp. 74r-77, 1904. 
List of Hemiptera-Heteroptera of Las Vegas Hot Springs, New Mex- 
ico, collected by E. A. Schwarz, and H. S. Barber. Proc. U. S. 
Nat. Mus., vol. 27, pp. 349-361, 1904. 

1905 Recognition of two North American species of Cicada Latr. Ent. 

News, 1905; pp. 74-77. 



The Society also adopted the following resolutions presented by 
a special committee consisting of A. L. Quaintance, W. B. Wood 
and A. D. Hopkins. 
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A. Q. HAMUAB. 

The accidental death of Mr, Alfred G. Hammar, while hunting 
in the Capitan Mountains near Roswell, New Mexico, is learned 
with deep regret by the members of the Entomological Society of 
Washington. Mr. Hammar was a regular attendant of the meet- 
inga of the Society during his winter sojourns in Washington, and 
took a deep interest in its work, and by his contributions of papers 
and participations in discussions, added much of interest to its 



Mr. Hammar accomplished much valuable work in the field of 
economic entomology, notably his thorough-goit^ biologic studies 
of the codling moth in Pennsylvania, Michigan, and New Mexico, 
and of the grape root worm in Pennsylvania. 

His genial nature and uniform courtesy to his associates have won 
him a place high in the esteem of all who had come to know him. 

The Entomological Society of Washington wishes to here record 
its feeling of the loss to the Society, as well as to American Eco- 
nomic Entomology, and to express to his wife and brother its' 
sincere sympathy. 

The following papers were presented. 

Coleopters at the British Museum, Bloomsbury. T. D. A. Cockercll. 

A new Tachinid Parasite of Diabrolica vitlata. W. R. Walton. 

Notes on the Entomology of the Arizona Wild Cotton. W. D. Pierce and 

A. W. Morrill. 
Experiments with the Arizona Wild Cotton Weevil on Texas Cotton. B. 

R. Coad and W. D. Pierce. 
Description of a New Blister Mite on Arizona Wild Cotton. Nathan Banks. 
Two .Vlicrolepidoptera on Thurheria. August Busck. 
The Chestnut Bast-miner. August Busek.' 

COLEOPTERA AT THE BRITISH MUSEUM, BLOOMSBURY. 

By T. D. a. Cockerell. 

In the old days, which I am just old enough to remember, the 
natural history departments of the British Museum were in the 
original building in Bloomsbury, London. The entomologists 
had to work in underground rooms, which were so dark that criti- 
cal work must often have been difficult, and we cannot wonder 
that some of the descriptions prepared there are hard to under- 
stand. Even at South Kensington, the light is not always as good 

' Published in Ins. Ins. Mens., ii, pp. 8-4, 1914. 
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as one could wish, but the conditions there are infinitely better 
than those in the old quarters. In spite of disadvantages, the 
entomologists of those earlier times were full of zeal, and gave a 
remarkable token of this in the collection they formed of beetles 
found on the Museum premises, either in the building or (prin- 
cipally) in the large, paved courtyard in front of it. This collec- 
tion is still extant, and many years ago, when I was preparing a 
list of the insects of Middlesex, I was allowed to copy the data 
for use therein. Shortly after, I left England, and the list of Mid- 
dlesex insects, which had appeared in part in the Entomologist, 
was discontinued, with only a very small part of the Coleoptera 
published. Looking over my old notes, I find 1 have still this 
British Museum list, and it occurs to me that some account of it 
may interest workers in the U. S. National Museum. The very 
large number of Coleoptera found at the British Museum may no 
doubt be attributed in part to the rather close proximity of Covent 
Garden Market. The market close to the National Museum at 
Washington may be expected similarly to be a source of insects 
wandering on to the Museum premises. Conditions at Blooms- 
bury are, however, much more thoroughly urban than those at 
Washington. Lists of this sort while not exhibiting the insects 
in their most natural surroundings, are of value and interest as 
showing how many species are spread by the agency of man, and 
may be found in the midst of cities and in other apparently un- 
likely places. When the facts are imderstood, we may marvel, 
not that 80 many insects are spread beyond their original habitat 
and establish themselves in new countries, but rather that more 
do not do so. Thus, it is really surprising that more European 
Coleoptera have not become established in America. 

It is not worth while to give the whole list of British Museum 
beetles. I give instead the lists for several genera as a good sample 
of the whole. For each genus mentioned, I give all the species 
reported. 

Cicindela campealris L. 

Notiophilus aqiLaticiia L., paluslris Duft., biguttatus F. 

Amara apricaria Payk., familiaria Duft., acuminata Payk., Irivialis Gyli. 

lunicollis Schiodte, similata Gyll., plebeia Gyll. 
Cercyon hasmorrhoidalia F., flavipes F., unipuncia(u8 L., quisquiliua L., ?/ic- 

lanocephalus L., ierminatus Marsh., nigHcepa Marsh. 
Choleva fumata Spence. 

Mycetoporus longulua Mann., lepidus Grav. angvlaris Key, clamcornis Steph. 
Philonthua aplendens F., laminaius Crcutz, emeus Rossi, politua F., margin- 

att^ F., varius Gyll., aordidus Grav., cephaloies Grav., bipusiulatus Panz., 

varians Payk., ventralis Grav., nigritulua Grav. 
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Oxyltliu ru0O8ua F., laqueatut Marab., ictdplui Grav., sculpluralua Grar., 

mlidulut Grav., eomplanatiu Er., dtpretsus Grav. 
Rhitophoffut depre»»iia F., per/oralut'ET., paraUelocoUUGyU., bipustulalut F., 
Cryplophagut pilosua Gyll., soj^t'nafiu Sturm, scantcu* L., badiut Sturm, 

eellarig Scop., acutanguluK Gyll., d^ntatui Herbet., dittingtiendtie Sturm, 

bicolor Sturm, vini Paoi. 
Phyllolreta riltula Redt., vndutala Kuta., itemoruJn L. 
AIpAitobtu* diaperinus Pani., ptMits 01. 
Oti'orAyncAus ecabrosut Marsh., tulcatut F., 
Hypera punctata F., polygoni L., niffn'roalrts F., 
HyUBinm cTe.natus F., /raxini F., 
7'omiru« fi/poj^ru^i'iuf L., cAatco|7rapAu8 L. 

In the list as it stands, I find in Tendnrto only molilor L. (no 
tAscurus); in Bruchus only fiavimanus Boh. Possibly some of 
the very common species were not preseired. In Ceramhycidce 
I find only five species: CaUidium aini L., C. vanabile L., Gradtia 
pygmcea F., Mohrchus minor L., Acanlkodnus wdUis L., Chrya- 
omela is represented only by poKta L., a species common around 
London (Is)eworth, Bedford Park, Hendon). There are only 
four Hisleruitr: Mister cadaverintis Hoff., H. purpwascem Herbst,, 
Saprinus ctiteus F., Dendrophilua puncialus Herbst. The only 
DylisddtB are fiydroporus pubescens Gyll., H. palustris L., Aga- 
bus bipustulatus L. and Adlius sulcatus L. 

Mr. Sclnvarz said that he believed there is a list of the insects 

of Paris. He also remembered that many years ago the Entomo- 
logical Society of Berlin brought together a list of the insects found 
in the city t>f Berlin. The number of insects found in the city of 
Washington, D. C, is immensely greater than that found in most 
other cities, a fact which is easily explained by the large number of 
squares and parks. There should be an unpublished list of the; 
insects found on the Smithsonian grounds present in the old files 
of the Division of Entomology, in this connection he mentioned a 
curioas fact namely, that there is at the corner of 12th and D 
Streets an ash tree which thirty-five years ago was badly infested 
with a Lcpidopterous borer, Agalia ptdisHformis, and on which 
two prcdaceous Eiaterid beetles, Chalcolepidius viridipilis an<l 
Hemirhipxis Jascicularis were always to be found. Today the same 
tree is still living and harbors the same insects. 

Dr. Hopkins mentioned the large number of species of forest 

in.st'ctj^, injurious, Ix-ncficial, and neutral, which were attracted by 
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the odor of pine lumber in the extensive lumber yards of B Street 
N. W. As a consequence a large number of old Norway spruce 
trees on the Agricultural Grounds have died during the past three 
years, having been killed by three species of Scolytids — Ips caUi- 
graphuSy Ips grandicolliSy and Ips avulsuSy the first attacking the 
lower trunk, the second the upper portion, and the third the tops 
and branches. Each species has its usual set of parasitic and pre- 
datory enemies, associates, and scavengers, making in all quite an 
extensive fauna. 



A NEW TACHINID PARASITE OF DIABROTIGA VITTATA. 

By W. R. Walton, Bureau of Entomology. 

One Tachinid parasite of Diabrotica has been known to science 
since 1871, in which year Celatoria (Melanosphara) diabroticcB was 
described by Dr. Henry Shimer.^ Subsequently the late D. W. 
Coquillett redescribed this species under other generic and specific 
names.* 

Shimer's brief and characterless description of diabrcticce to- 
gether with his placing of the species in the genus Melanosphora of 
the Dexiidse offer an excellent excuse for this redescription and 
synonymous specific name. Shimer's figure, depicthig the wing 
venation fairly well, affords the one clue which preserves his di- 
agnosis from oblivion. 

In his redescription of C. diabroticoe Mr. Coquillett unfortunately 
confuses the sexes as he says : '* Venter in female normal : in the male, 
furnished with a large, longitudinally compressed process." As 
a matter of fact the female is the possessor of this process which 
is excellently shown in Dr. Marx's drawing accompanying his 
article. Mr. C. H. T. Townsend has previously commented upon 
this misinterpretation.^ Mr. Coquillett also describes here for 
the first time the peculiar spiny puparium which is quite distinct- 
ive of this group, for which Mr. Townsend proposes the name 
CelaioriincB, 

During the early part of Jime of the present year a wild cucumber 
vine on the premises occupied by the author at Hyattsville, Mary- 
land, became heavily infested with the beetle, Diabrotica vMata 
Fabr. While observing the movements of the beetles on June 4, 
several minute tachinid flies were seen sitting upon the upper sur- 

* American Naturalist, vol. v, p. 219, 1871. 

* Celatoria crauxii, Insect Life, vol. ii, p. 235, 1890. 

' Annals Ent. Soc. of Am., vol. iv, p. 140, June, 1911. 
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faces of the leaves. Suddenly one of these individuals dashed at 
a beetle, they grappled, the beetle rolled over upon its back. Then, 
almost instantly, the fly diseiy^aged herself, resuming the pose up- 
on the leaf, preening her body with the hind legs. The beetle 
rolled off to the ground and presently flew away. This was ob- 
served several times and finally a fly imd the beetle attacked were 
captured for examination. The beetle was found to have a clean 
hole punched through the center of one elytron. An examination 
of the abdominal appendages of the fly (plate I, fig. 1) left little 
doubt as to the origin of this puncture. By referring to the figure 
it w'll be seen that the second abdominal segment is immensely 
prolonged downward into a laterally compressed tubercle, the apex 
of which is armed with short, flattened, somewhat pointed, spine- 
like, processes, directed slightly caudad. Opposed to this, with 
its base attached to apex of the abdomen, is a long curved, strong- 
ly chitinized piercer. This is normally held with its tip ensheathed 
in the posterior edge of the abdominal process described above. 
In life it is easily visible with the aid of a hand lens. Figure 2 of 
plate I shows the author's interpretation of the function of these 
two appendages. 

The contact of the fly with the beetle is much too brief and the 
conflict too strenuous for the eye to observe what actually takes 
place. But taking into consideration the position of the punc- 
tures on the elytra of the beetle and the conformation of the 
puncturing apparatus, t(^ether with the fact that the beetle is 
turned upon its back during the conflict, this hj-pothetical figure 
seems quite plausible. 

Several punctured beetles were collected and placed in a breed- 
ing jar and on July 10 one fly puparium was found therein. This 
resembles the puparium of Celatoria quite closely in that it is cov- 
ered with short, spine-like processes. Owing to the writer's pro- 
longed absence from the city, further results of this rearing were 
lost. But the facts outlined above indicate conclusively the para- 
sitism of this fly on Diabrotica. 

When first observed it was naturally supposed to lie Celatorin 
diabToHaB Shimer. In size and general appearance it closely re- 
sembles that species but a careful examination revealed important 
structural ditTerences which make it necessary to propose not only 
a new species but also to erect a new genus for its reception. This 
latter action becomes necessary because the first vein is spiny 
for almost its entire length. It seems quite apparent that this 
character is wholly artificial, but as it has jjeen utilized exten-iively 
as a primary generic and even group character, and is of undoubted 
convenience in spite of its apparent artificiality, the name Neoce- 
laloria ferox n. gen. n. sp. is herewith proposed for this curious fly. 




Tffir 



Ncocelatoria ferox Walton; 1, Abdomen o( female; in, Enlarged view of 
abdominal tubercle; t. Hypothetical drawing ehowing probable functioning 
of appendages; 3, Head of female; 4, Wing. 

Ce/a(onorftabro(iciEShimer;S, Abdomen of feniale;5a, Abdominal tubercle 
enlarged. 
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Neocelatoria n. genus. 

First vein bristly on its apical two-thirds; face on lower half of sides 
bare; proboscis scarcely longer than height of head; apical cell ending at 
wing tip barely open or slightly closed; eyes bare; frontal vitta opaque; 
palpi subcylindrical ; penultimate joint of arista slightly longer than broad; 
sides of face at narrowest point not nearly one-third as wide as median 
depression; head at vibrissse shorter than at root of antennae; horizontal 
diameter of occiput above neck less than one-half length of eye. With one 
or more frontal bristles below base of antennse. Female with one or two 
pairs of orbitals. Female with second segment of the abdomen prolonged 
ventrally into a long setigerous tubercle, quite twice as deep as the fourth 
abdominal segment. 

Neocelatoria ferox n. sp. 

Minute, blackish, wings broad, hyaline. Eyes large, occupying nearly 
two-thirds of the head, each fully as wide as front. Front cinereous, sides 
nearly parallel. Vertex slightly black. Frontal vitta dark brown, nearly 
black, occupying about one-third of the front immediately over root of an- 
tenna3, gradually widening towards vertex where it occupies fully one-half 
of the width of front. Entire face including depression cinereous; sides at 
narrowest part not more than one-tenth as wide as depression; antennse 
black, slightly cinereous, almost or quite as long as face. Third joint at 
least five times as long as second; artista thickened to the middle; second 
joint slightly longer than broad; post vertical and ocellar bristles strong. 
Usuallj' two pairs of orbital bristles (in female), frontal bristles descending 
nearly to tip of second joint; proboscis short, fleshy, black; palpi yellow. 
Beard and hairs of lower occiput white ; vibrissa on oral margin ; oral cavity 
lars^e, occupying the entire width of face. Facial ridges bristly on more 
than lower half; thorax black, humeri and median vitta thinly gray pollin- 
ose to the transverse suture ; posterior to this nearly bare. Abdomen black, 
shining, somewhat laterally compressed; bases of second, third and fourth 
segments thinly gray pollinose. First segment without marginals; second 
segment bearing marginals only; third segment bearing a pair of small dis- 
cals and marginals; fourth with a marginal row only. Post sutural bristles 
three; sternopleurals three with some coarse hairs. Scutellum black, bear- 
ing three pairs of long marginals, the apical pair the smallest. Abdomen 
viewed from the side showing a deep, compressed, setigerous prolongation 
of the second segment, the lower end of which projects considerably below 
the level of the bottom of hind coxae. Ovipositor and piercer black, strong- 
ly chitinized, slightly compressed laterally, curved forward with its tip 
ensheathed in the prolongation of the second segment. Legs rather stout, 
black ; middle tibiae with a single strong bristle on the front side near mid- 
dle; hind tibiae not ciliate; wings clear hyaline; hind cross vein nearly rect- 
angular, straight; veins brown; hal teres yellow; calypters whitish; length 
three to four mm. 
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Described from two females collected at HyattsvUle, Maryland, 
June 4, 1913. Type a female deposited in U. S. Nafional Museum, 
Washington, D. C. A figure of the abdomen of Celaloria diabro- 
Hax has been provided for the purpose of comparison (plate I, 
fig. 3). 



By W. D. Pierce and A. W. Morrill. 

Arizona wild cotton, Thurberia thespesioides, has been under 
observation for several years, by Prof. J. J. Thomber, of the Uni- 
versity of Arizona, who has acquired specimens from many different 
localities in southern Arizona and has in fact recommended it as a 
flowering shrub. Possibly it first received attention from an 
entomological standpoint from one of us (Morrill), when, in Au- 
gust, 1912, in company with Prof. R. H. Forbes, director of the 
Arizona Experiment Station, several plants were found and ex- 
amined near Fish Creek on the Roosevelt Road, where the plant 
had not previously been known to exist. A considerable mmiher 
of bolis were examined, bMt no insect injury of any kind was noted. 
Believing that the cotton boll weevil would attack this as a food 
plant, a number of the bolls and squares were mailed to the labora- 
tory of the Bureau of Entomology at Dallas, Texas, for testing 
with live weevils. This material was not received in good con- 
dition, however, so the testing of the attraction of the Arizona .vild 
cotton for the typical Antkonomus grandin was deferred until the 
past summer. 

The plant assumed economic importance when Mr. (). F. Cook 
made an announcement in February, 1913, of the finding of the 
Mexican cotton l>oll weevil in the bolls in Sabino Canyon, Santa 
Catalina mountains. This announcement was followed very short- 
ly by the receipt at Washington of a sack of infested bolls from 
Stone t'abin Canyon, Santa Rita Mountains. Out of a iotal of 
743 bolls, 220 weevil stages were obtaineci. Of these, 171 were 
dead but 18 live adults were found In their cells. In the bolls the 
mortality was provisionally classified as follows: 

Due to climatic causes Go .00 

Due to predators 2 .27 

Due to parasites . 1 .82 

Due to fiinttus 8.03 

* Totnl for all elasses 77 .72 
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Among the parasites were found the traces of two st)ecimens 
of a CerambycQbius, The remammg parasites were Braeonids. 
The material also contained thirteen stages of a Lepidopterous 
boll feeder, of lyhich one larva was found aUve. A predaceous 
Coleopterous larva was also found. 

During the last two weeks in August the authors made a thorough 
examination of the insects associated with this plant in several 
localities in Arizona.- The lowest altitude at which the plant was 
found growing was about 2500 feet in Fish Creek Canyon, sixteen 
miles west of Roosevelt. In this section the. plant is quite com- 
mon not only on the side of the canyon a short distance above the 
bed but even on the top of the high plateau nearby at an elevation 
of approximately 3300 feet. Many squares, a few blooms and a 
few bolls were foimd on the plants in this section on August 19. 
No weevil indications could be found here. 

On the following day a search was made for the wild cotton plant 
in one of the canyons near Roosevelt and in a side canyon which 
opens into Fish Creek Canyon, but no wild cotton plants were 
found. Judging from observations afterward made in the Santa 
Catalina and Santa Rita Mountains the authors would consider 
both of these canyons as likely places for the plant to occur. 

Owing to the extensive cultivation of cotton in the Salt River 
Valley below this point a search has been made for the plant in 
Hieroglyphic Canyon and also in another canyon of the Salt River 
Mountains south of Phoenix, by Mr. E. E. Russell under direction 
of the Arizona State Entomologist's office. No trace of the plant 
was found. It is quite probable that the wild cotton exists some- 
where nearer the Salt River Valley cotton plantations than Fish 
Creek but no search other than mentioned has yet been made. 

From Phoenix we proceeded to Tucson which is on the mesa 
surrounded by mountain ranges. The presence of cotton at Tuc- 
son lent considerable importance to the conditions here. Within 
a few years cotton will be grown for twenty or thirty miles in the 
Santa Cruz Valley if conditions permit. North of Tucson and com- 
ing within a very few miles of the cotton fields alreac}^'' planted are 
the Santa Catalina Mountains. The plant occurs according to 
our observations and those of Professor Thomber in Pima, Vent- 
ana, Sabino, Bear and Soldiers Canyons in this range. We 
found the weevil in the second and Mr. Cook found it in the third. 
It no doubt will be found in the others. Joining these mountains 
on the east are the Tanque Verde and Rincon Mountains in both 
of which ranges the plant occurs. South of Tucson about thirty 
miles are the Santa Rita Mountains in which the wild cotton is 
common. We found it in Sawmill and Stone Cabin Canyons, 
with the weevil abimdant. West of Tucson is a very dry unprom- 
ising range of mountains, the Tucson Mountains, in which we found 



16 PROCEEDINGS ENTOMOLOGICAL SOCIETY 

aljsolutely no signs of the plant. Outside of our records Tkur- 
beria is known also to occur in the Mule Pass, Chiricahua, and 
Huachuca Mountains, at Ft. Bowie, Davidson Springs and near 
Dragoon, Arizona, and in southwestern Chihuahua and Guadala- 
jara, Mexico. 

In altitude the plant occurs from 2300 {Fish Creek Canyon, 
Arizona) to 5000 feet. (Sawmill Canyon, Santa Rita Mountains, 
Arizona.) According to Mr. F. L. Lewton it occurs as high as 
7000 feet altitude in Mexico. It is perennial, resembling the cot- 
ton plant so closely that it is locally known as wild cotton. 

Entomologically Thurberia is a very uiteresting plant. The 
large nectary of the midrib on the imderside of the leaves, the three 
nectaries at the base of the involucral bracts, and the nectar of the 
flowers prove powerful attractions to insects. The tender foliage 
and the succulent buds and bolls furnish excellent insect food. 

BOLL WEEVIL. 

By far the most important species attacking the wild cotton is 
the boll weevil, AnthmiomuB grandis, var. tkurberUe Pierce which 
is known to breed in the squares and bolls in Ventana and Sabino 
Canyons of the Santa Catalina Mountains, and Sawmill and Stone 
Cabm Canyons of the Santa Rita Mountains. It passes the winter 
spring and summer in cells in the bolls, emerging in August or as 
late as September 1 to begin attack on the new crop of squares 
and bolls. It hardly seems possible that the weevil can have more 
than two generations a year on this plant. The e^s are laid at 
the base of squares, and are covered by -a transparent gelatinous 
scale upon which is usually a little clot of excrement. The eggs 
are elongate, often twice as long as wide. On August 25 in Stone 
Cabin Canyon no larva were found over one-fifth grown, although 
it is quite possible the weevil may develop earlier in the lower 
canyons. The first adults were bred from Stone Cabin Canjon 
bolls about November 10. 

The adult weevils are robust and generally larger than the Mexi- 
can cotton b(jll weevil and one receives a very strong impression 
that he is dealing with a distinct species. The records made by 
Mr. Coad at Victoria, Tex., however, have proven the Arizona form 
to l>e conapecific with the cotton boll weevil. The typical grandis 
occurs at altitudes under 2000 feet, while thurberiw is found only 
at altitudes of over 4000 feet. The food plants are considered 
gencrically different liy botanists. Geographically the two vari- 
eties are separated by hundreds of miles. The cotton weevil 
occurs in Cuba, Costa Rica, Mexico and the southern United 
States while thurberia occurs in southern Arizona and also proh- 



OF WASHINGTON, VOLUME XVI, 1914 17 

LEAP WORM. 

Next in interest is Alabama argiUacea, one full grown larva of 
which was found on Thurberia in Stone Cabin Canyon, while the 
species was also found on the extremely isolated patch of cotton 
at Tucson thirty miles distant to the north, and also in the cotton 
fields at Phoenix. This species is known to display a tremendous 
power of flight in its annual northward dispersion. The question 
of greatest interest is whether the mild winters of Phoenix and Tuc- 
son will enable it to hibernate in Arizona and be present for the 
next cotton crop. At Victoria, Texas, Mr. Coad experimentally 
fed Alabama larvse on his Thurberia plants and in some experi- 
ments gave them a choice between cotton and Thurberia leaves 
but foimd that they fed on both and that they matured normally 
when fed on the Thurberia. On the other hand they did not seek 
the Thurberia naturally. 

This insect occurs on cotton in South and Central America and 
the West Indies, and only comes into the United States in warm 
seasons. It has never previously been taken on any other food 
plant than cotton. 

The absence of the cotton worm with the single exception noted, 
in the sections where the Arizona wild cotton was examined, in- 
dicates the improbability of the insect being indigenous to Arizona. 
The discover); of the insect upon cultivated cotton near Tucson 
the first season of its growth in that locality i^ almost positive 
evidence that the moths of this insect had reached Arizona by 
flight from points himdreds of miles to the south. 

THE THURBERIA BOLL WORM. 

The Thurberia boll worm is considered the most destructive 
of all the insects found attacking Arizona wild cotton. During 
the latter part of August the eggs of this Noctuid were very abun- 
dant in Stone Cabin Canyon in the Santa Rita Range and were 
also found in Sawmill Canyon a few miles distant, but in this lat- 
ter locality they were noticeably scarce. In Ventana Canyon in 
the Santa Catalina Mountains one of the authors (Morrill) in com- 
pany with Prof. G. F. Freeman on July 1, 1913, estimated that 
about a fourth of the old bolls attached to the plants had been 
eaten out by worms, undiscovered at that time. A single old 
boll similarly destroyed was found at Fish Creek Canyon in Au- 
gust. Further evidence of the wide distribution of the insect 
in Arizona exists in the eggs found upon the herbarium specimens 
of the National Museum from near Bisbee (probably in Mule 
Mountains) and from the Rincon Mountains. It is of interest to 
note that the first of these records is dated September 14, 1892. 



18 PBOCEEDINGS ENTOMOLOGICAL SOCIETY 

The egg is pure white in color, truncate-coaical in form, with 
crater like apical depression. Greatest diameter 0.79 to 0.83 mm. 
height, 0.79. to 0.8 ram. ; diameter of entrance to apical cavity, 
0.13 mm.; edges ragged. Surface of eggs marked with slightly 
depressed reticulations forming polygonal cells, small at base of 
the eggs and gradually increasing in size as the diameter of the egg 
decreases. About 52 ceJl.s occur around largest circumference 
and about 21 cells around smallest circumference. As the embryo 
develops the egg gradually becomes distinctly pinkish. 

The pupa is robust measuring about 10 mm. in length, and 5 
mm. in width. Its color is light brown with dark brown spiracles. 

The full groAvn larva is about 25 ram. in length, 5 mm. in diam- 
eter and cylindrical in general form. The head and cervical 
shield are yellowish brown in color as is also the anal shield. The 
spiracles are jet black. Integument marked with a rather broad 
stripe of deep pink extending aloi^ each side of the body inter- 
rupted at the joints. This stripe shades to paler pink above. 
Dorsal organ greenish and conspicuous. Where integumental color 
b absent or pale the body fluid and internal organs give greenish 
tone. In the younger stages the larv^ are more distinctly pinkish 
in color and lack the green tinge. 

The eggs are deposited exclusivclj', as far as observed, on the 
tips of the involucral bracts and of the leaf lobes. Of ^specimens 
of eggs 35 were fpund to occur singly. The exceptions consisted 
of one group of three and one group of two eggs. 

The larva do<'s not eat the egg shell after emergence nor has it 
been found feeding except upon the squares and Imlis, Into these 
parts it eats its way exhibiting feedmg habits quite similar to those 
of the cotton boll worm {Heliolhat obsoleUi). The young larva eats 
into several of the squares and finally attacks a boll and finishes 
groxrth inside of one. No olwervations have been made showing 
the number of Iwlls a single larva may destroy. The stems which 
hear the damaged Iwil are fastened to the plant by a band of silk 
apparentlj' s|)un by the lar\'a as it approaches the boll. This is 
strong enough to hold the IkjII if the stem should become detached 
as it sometimes does, but it seems probable that there is some other 
purpose in this attioii. The entrance to the cotton IkjII is raa<ie 
almost invariably near the base between the bracts. It is 2.25 
and 3 mm. in diameter in the specimens oljscrv'ed. 

When placed together the worms do not show cannibalistic 
tendencies. Sixteen out of nineteen worms under observation 
removed from the' lolls which they hud completelj' eaten out. 
Imrrowe<l into the ground without hesitation. Pupal cells thinly 
lined with silk were constructe<l at depths of from one to three 
inches below the surface. The Thurboria boll worms appear to 
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feed upon Egyptian cotton as readily as upon the wild cotton. 
One worm about one-half grown on October 2 was placed in a hole 
cut through the carpel of an Egyptian cotton boll and four days 
later it was noted that it had consumed two cotton seeds and hav- 
ing plugged up the artificial entrance hole with excrement it had 
made a new hole as an exit. In two instances larvae about three- 
fourths grown were placed inside bracts of Eg>T)tian cotton squares 
and ate out the interior of the flower bud in each case. 

A few observations indicate the general similarit>* of the season- 
al history' of the Thurberia boll worm with that ot the Thurberia 
boll weevil. No eggs or larvae of the boll worm were found on 
July 2 in Verttana ('anyon although the insects were abundant 
there as indicated by the large percentage of old injured bolls as 
noted above. The plants at that time were far advanced in their 
development as compared with other localities ; squares and blooms 
were abundant and a few half grown bolls were seen. On Au- 
gust 25 in Stone Cabin Canyon it was estimated that 50 per cent 
of the eggs of the Thurberia boll worm had already hatched. Pink 
lepidopterous larvae associated with these eggs, and now kno^Ti 
to Ije the young boll worms, were found boring into the squares 
of the wild cotton plant. The worms found were in no case of 
greater length than 10 mm. and were therefore less than one- 
half grown. On September 1 worms of full size were found in the 
Ventana Canyon by Messrs. Pierce and Thomber and on October 
1, Dr. O. C. Bartlett collected in the same canyon 24 boll worms 
of which 18 were full grown, four about three-fourths full grown, 
one about one-half grown and one about one-third grown. 

After reaching full size the worms apparently remain for a con- 
siderable period inside the empty boll, but as far as observed they 
do not pupate there. Specimens which went into the ground and 
pupated during the first ten days of October have not yet (Nov- 
ember 15) emerged. 

Dr. Dyar, who has examined the larvae finds that they resemble 
those of Sacadodes pyralis Dyar, the pink boll worm of cotton in 
Trinidad. 

BLISTER MITES. 

In the Santa Rita and also the Santa Catalina Mountains we 
found quite commonly a blister mite of the genus EriophyeSy to be 
described as new by Mr. Banks. The tiny eggs of this species are 
found in clusters like raspberries on the foliage in August. The 
mites are so numerous that their feeding causes the surface of the 
leaf to take on a fuzzy brown appearance. In Ventana Canyon 
many plants were found killed or almost so by this species which 
was abundant on both sides of every leaf and on the stems and 
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squares. It is of interest to Dote that a mite of this genus {Erto- 
pkyes goasypii) attacks cotton in Montserrat, St. Vincent, and St, 
Lucia of the West Indies. 

LEAP GALL. 

A species of Itonididse (Cecidomyiide) is very common upon the 
plants in Stone Cabin Canyon. This insect oviposits in the midribs 
of the tiny leaves causing the leaves to form a sort of pocket-gall, but 
not preventinglhe leaf from completing its growth somewhat de- 
formed. Within the walls of this gall the larva feeds. We have no 
Itonidid enemies of cotton in the United States but in the West 
Indies, Contannta gossyjni does considerable damage. 

MEALY BDO. 

A species of mealy bug {Pseudococcus sp.) was found on Thur- 
beria near McCleary's Ranch in Stone Cabin Canyon on August 
25. Between 20 and 25 specimens in all were collected and ob- 
served Including two specimens of adult females. These insects 
were in most instances found inside rolls of the leaves evidently 
produced by the Itonidid maggots which are mentioned above. 
One of the full grown female specimens confined in a box without 
food gave birth to between fifteen and twenty larvae within twelve 
hours. The two adults and several specimens one-half to three- 
fourths grown were kept in vials and fed upon Thurberia squares 
hoping to breed a sufficient supply for study. Later (after Sep- 
tember 3) the insects were fed on Egyptian cotton squares at 
Phcenix. In all about fifty specimens were cared for but notwith- 
standing daily attention no more adults were bred and the mature 
females soon died. 

It is suspected that the wild cotton mealy bug is the same as 
that foun<l on Gitrlnena xantkocarpa in Pima Canyon on August 23 
and that the same species was found on Thurberia in \'entana 
Canyon on August 31. On October I, Mr. O. C. Bartlett was un- 
able to find any additional specimens on wild cotton in Ventana 
Canj'on. 

The following not-es were made concerning the adult specimens: 
Length 5.5 mm., width 3 mm., color shining dark gray. Short 
marginal ribbons of wax increasing slightly in length, posteriorly. 
No conspicuous marginal spines. Newly bom larvse quiescent 
with wax filaments from the body of the adult among them making 
a loose cottony mass. 

In one vial containing an adult female and larva mass a dipter- 
ous pupa appeared. This was bred out and proved to be a species 
of Levcopit. 

Mr. Coad was able to carry this mealy bug on cotton leaves at 
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MISCELLANEOUS INSECTS BREEDING ON THURBERIA. 

A very tiny leaf miner was found quite abundantly in all of the 
places where we found the plant. This species has not yet been 
bred, but is quite different from the ordinary cotton leaf miner. 

A new species of Bucculatrix was found feeding on the leaves of 
Thurberia in all the places investigated, and at McCleary's Ranch 
in Stone Cabin Canyon, this species had found the three or four 
plants which had been grown there at an altitude of about 4000 
feet. The tiny larva of this species spins an elongate white cor- 
rugated cocoon less than J inch long. The species ^vill be des- 
cribed by Mr. Busck. Specimens of this genus have been found 
on cotton in Mexico. 

Another Lepidopterous larva, determined by Mr. Busck as 
Dichomeris deflecta Busck, makes a fold in the leaf by means of 
two or three silken threads, and feeds within this fold. It is very 
active and when its hiding place is disturbed quickly slips out. 
It pupates in its fold. It fed on cotton at Victoria, but Mr. Coad 
could not carry it through to maturity. It is parasitized by a 
species of Braconidse. 

A species of Geometridae was very commonly found feeding on 
the foliage of Thurberia in Stone Cabin Canyon. Geometridae are 
commonly found on cotton. 

One beautiful yellow and brownish Bombycine larva was found 
feeding on a Thurberia plant in Stone Cabin Canyon. This was 
successfully bred by Mr. Coad and determined by Dr. Dyar as 
Lirimiris iruncata H. S., a species new to the United States. 

A species of Ephesiia breeds in the bolls quite commonly. Only 
one specimen has so far been carried to maturity. This was de- 
termined by Dr. Dyar. 

A very pretty yellow Spilochalcis was bred in May from bolls 
infested by the Ephesiia^ and is very probably a parasite of it. 

Two species of Thysanoptera were found in Thurberia flowers. 
Several specimens of Frankliniella insularis Franklin, (Euthrips) 
determined by A. C. Morgan, were found in a flower in Stone Cabin 
Canyon. This species occurs in Mexico, at Brownsville, Texas, 
and in Barbados. 

A Ptinid, Prostephanus truncatus Horn breeds abundantly 
in the dead stalks. One Cerambycid stalk-boring larva was also 
found in Stone Cabin Canyon. 

A Scutellarid, Aulacostethus marmoratus Say was found com- 
monly feeding and breeding on dead bolls of Thurberia. 

Twice in Stone Cabin Canyon a species of Eucharidae was ob- 
served ovipositing in apparently healthy squares. In one instance 
the sprig was gently plucked and transferred to a vial without dis- 
turbing the tiny insect and both of us observed its ovipositor in- 
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serted in the square. This specimen is described as a new species 
of Ckalcura by Mr. Crawford. 

At Victoria, Texas, Mr. Goad's Thurberia phints became heav- 
ly infested by Aphis gossypit, 

MISCELLANEOUS VISITORS. 

The majority of the miscellaneous insects visiting this plant 
were present for its nectar although some were predatory. 

The Hemiptera should probably he included among the in- 
jurious insects, but no definite records of feeding were obtained 
aj^ainst those not already mentioned. An Akyrodes in the winged 
form was occasionally seen. Mr. Heidemann has determined the 
following species taken in Stone Cabin Canyon: Lygtsus bicolor 
H. S., L. lateralis Dall, Dcndrocoris arizoneiisis Barber, Corizus 
■ punctaius Signoret, Notocyrtus sp. and Creonliades rubrinermn 
Stal. From Thurberia in Pima (Canyon we obtained Lopidea 
confiuens Say and an Empoasca. A ZehiK renarrHi Stal was col- 
lected in Ventana Canyon. 

One small brown female Mantis, Litaneutria obscura Scudder, 
and two species of grasshoppers, Barytellix neomexicana Seudder, 
and a Schisloccrca found only in nymphal stages, were taken in 
Stone Cabin Canyon, and the Barytettix was also on the plant in 
the Santa C^talina Mountains. These insects were determined 
by Mr. Caudell. 

The following beetles determined by Mr. Schwarz were collected 
on Tkiirberia at Fish Creek, Scymnun artlelio Horn, two species 
of AlUilu.s, one of them new, Petalium bixlrialum Say and Lema 
imHeata Le Conte. In Stone Cabin Canyon we took ScunnmK 
ardelio Horn, Hippodamia convergens Oucrin, Thalansa nwnlezHviir 
Mulsant. Cryptorhopalum pumilum (^aaey, Chuidioguathits pro- 
fundus Le Conte, and C. obscunts Schaffer, Enoclenis abruplus 
Le Conte, a species of Hydnocera, HymeiioriiM rolundiatllis Casey, 
and Epitragiis fusiformis Casey. This last mentioned species and 
the Chatdiognalkus profundus were very common on many plants. 

Three species of Bnichus were found at the nectar in Stone 
Cabin ('anyon,6r(icfii's impiger Horn, B. amicus Horn and li. chiri- 
cafiutB Fall. In Pima Canyon Hnichus rrenatuf Schieffer was 
collected. 

Among the visitors at the nectar in Stone Cabin Canyon were 
three species of weevils, Cyphvs laulus Lr Conte, Cnlpiicentii dispnr 
Horn and Lamonaccus texanus Schu?ITer. 

The H>-mcnoptera were abundant visitors at the nectaries and 
pollen. The bees have l)oen determined by Messrs. Cockercll and 
Crawford, the ants by Dr. W. M. Wheeler, the wasps by Mr. 
Rohwer. 



OF WASHINGTON, VOLUME XVI, 1914 23 

The ants were constant visitors on the plants. The following 
species were taken; Myrmecoajstus nielliger Forel, subsp. orbiceps 
Wheeler, Formica rufibarbis Fabricius var. gnava Buckley, Cremas- 
iogaster opaca Mayr var., Camponotiis hruesi Wheeler, Camponotus 
fcMax Nylander var., Camponotus mina Forel. subsp. zuni Wheeler 
var., and two species of Pheidole, 

Among the bees were Melissodes communis Cresson and Perdita 
menlzeliarum Ckll. and a new species in each of these gonera, and 
Halidus mesillenms Ckll. Professor Cockerell's notes follow this 
paper. 

Mr. Crawford has determined the chalcids and finds seven spe- 
cies probably all undescribed. Two of these be presents in an 
accompanying paper. The yellow Spilochalcis and the Chalcura 
have already been mentioned. A beautiful black Spilochalcis 
was also taken in Stone Cabin Canyon, and in this same locality 
was found a species of Habrocytus, In Fish Creek Canyon we found 
a new species of PerilampuSy a ConurOy and a new species of 
Riley a J described in the accompanying paper. • 

Mr. Rohwer has determined the wasps to be a new species of 
Tiphia, two species of ParatyphiOy and has also determined a 
Braconid of the genus Monogonogastra. A specimen of Polistes 
bdlicosus Cresson was taken at nectar and was found to be para- 
sitized by a Xenos, 

Outside of two notices of the boll weevil on Thurheria^ this is 
the first paper in which any insects are recorded from the plant. 
It is therefore of interest to note that this paper mentions 83 differ- 
ent species in 8 orders of Insecta and one of Acarina. The species 
are distributed as follows, Acarina 1, Hemiptera 14, Orthoptera 
3, Thysanoptera 2, Lepidoptera 7, (yoleoptera 24, Hymenoptera 
29, Diptera 2, and Strepisptera 1. 

These insects may be classed as injurious 25, nectar visiting 
40, parasitic 12, and predaceous 6, in their purposes of visiting 
the plant. 



STUDIES OF THE ARIZONA THURBERIA WEEVIL 

ON COTTON IN TEXAS. 

By B. R. Coad and W. D. Pierce, Bureau of Entomology. 

In order to establish the taxonomic status of the weevil breeding 
in Arizona in the squares and bolls of Thtirberia thespesioides a 
number of studies have been undertaken. In connection with 
these studies individuals of both sexes of the Arizona and Texas 

» Cook, 1913, Science, February, 1913. 

Pierce, 1913, The occurrence oi cotton boll weevil in Arizona, Journ. Agr. 
Research, i, no. 2, pp. 89-96, pi. vi. 
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varieties were taken to Stockholm, Sweden, by Mr, A. N. Caudell, 
and compared with the type of Anthonomits grandis. On account 
of Mr. Caudell 8 careful comparison the uauai form of this species, 
known as the Mexican cotton boll weevil, must be known as Antko- 
nomtts grandis grandis Boheman and the Arizona wild cotton, 
or Thurberia weevil, as Anthonomns grandis thurberia Pierce.' 

The experiments described in this paper have been carried out 
along several different lines. The principal results have been the 
ascertaining of the ability of the two varieties to interbreed and 
produce fertile offspring, and the working out of the developmental 
period for certain seasons of the year. 

The first weevils were obtained from the Santa Rita Mountains, 
Arizona, in May, 1913, and were extracted from their cells in the 
Thurberia bolls, at Washington about May 15, and then shipped 
with fresh Hibiscus foliage to Victoria, Tex., where they were re- 
ceived May 20. A second sending was received from the same 
locality in Arizona about September 1. 

The weevils extracted in May were divided into three Iota, the 
first being male and female IhurbericB, the second thurberice females 
placed with grandis males, the third grandis females placed with 
thurbence males. 

Three pairs of typical thurberice were placed on cotton but they 
did not take readily to the new food plant. Only eight eggs were 
deposited and these by a single pair. From the eight eggs 
just two weevils matured. The period of development was 19 
days, identical with that for typical grandts at that season. In 
83 weevil -feeding days, 60 feeding punctures were made, or 0,7 
per day with 3 the maximum. In 30 weevil-oviposition days, 
onlj- 8 eggs were laid, or 0.2 per da>'. 

Inasmuch as the thurberia individuals received in May were 
together, there was a possibility of fertilization. They had just 
been extracted from their hibernation cells and had not fed when 
received at Victoria. In the experiment witli female Uiurben'iF 
and male grandis no eggs were laid by either female until June 2. 
12 days after being placed with the grandis males. Copulation 
was oliserved in one pair on the second day of tlie experiment. 
Each pair was actually observed in copula ^hree times and the 
actual number of copulations was probably considerabl>' greater. 
In 101 weevil-feeding days, 461 feetling ])unctures were made, 
with the average per individual 2.8 per day. In 64 weevil-ovi- 
position days 245 eggs were laid, wi^h an average of 3.8 per day 
and a maximum of 10. Eggs were obtained from June 2 to July 
3 from these two females. The offspring were bred from June 20 

' .Iiuini, Auric, Ilcwarch, vol. i, no. 2, November, 1913. 
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to July 16. The average period of development to maturity ranged 
from 16 days from eggs laid June 6 to 12.4 days from eggs laid 
June 26. The offspring numbered 20 males and 20 females. 

In the third series the males of thurberice were placed with hi- 
bernated females of grandis collected in the field. These females 
were already fertile as they began oviposition almost immediately. 
In 200 weevil-feeding days, 454 feeding punctures were made, 
with the average per individual 2.2 per day. In 94 weevil-oviposi- 
tion days 717 eggs were laid with the average 7.6 eggs per day 
and a maidmum of 16. Eggs were obtained from May 22 to July 
7. The offspring were bred from June t<3 July 20. The average 
period of development to maturity ranged from 20 days for eggs 
laid May 28 to 12 days for eggs laid June 6. The offspring 
numbered 137 females and 145 males. 

The weevils with the female thurberice strain in the second 
series averaged day for day a fraction of a day shorter develop- 
mental period than the offspring of the female grandis which may 
have had a male thurberice strain in the latter part of the experi- 
ment. 

The offspring of the male grarulis, female thurberice breedings 
were interbred. In 22 weevil-oviposition days 179 eggs were laid, 
with an average of 8.1 per day and a maximum of 15. Eggs were 
obtained from July 2 to 17 and the offspring were bred from July 
16 to 28. The average period of development to maturity ranged 
from 15 days for eggs laid Julj' 3, to 11 days for eggs laid July 15. 
The offspring numbered 12 females and 20 males. 

The offspring of the male thurberice^ female grandis breedings 
were interbred. In 72 weevil-oviposition days, 253 eggs were 
laid, with an average of 3.5 per day and a maximum of 15. Eggs 
were obtained from June 24 to July 11 and the offspring were bred 
from July 7 to 22. The average period of development to maturity 
ranged from 11 to 18 days. The offspring numbered 32 females 
and 25 males. 

A comparison of average development dating from 5 day ovi- 
position periods is available in five combinations for July 1 to 
5. The ofispring of native grandis took 12.1 days; of female 
grandis by male thurberice 12 A days; and of the male and female 
offspring of the female grandis, male thurberice combination 14.9 
days; of female thurberice by male grandis 12.6 days; and of the male 
and female offspring of the female thurberice, male grandis combi- 
nation 14.2 days. The accompanying table (Table I) gives the 
complete record. 

In September more material was received from Arizona. Com- 
plete studies of this material have not been made but the following 
results have already been obtained (see Table II). 
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Table I. Summary of average depelopmerU from S-dayonposUionperioda. 
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Male grandis were placed with female thurberioB which were 
isolated when extracted from their 1912 pupal cells in the latter 
part of August. The three females thus used began oviposition 
in 2, 2 and 4 days after being placed with the males on cotton 
squares. During the month of September they deposited 87, 92 
and 137 eggs each, with an average of 3.5 eggs per female per day. 
The developmental period of the progeny determined up to Octo- 
ber 1 averaged 18.5 days for 4 males and 3 females, all unusually 
small. 

Male thurberice were placed with known infertile female grandis 
and these deposited, during September, 79 and 25 eggs each, with 
an average of 1.9 eggs per female per day. The developmental 
period of the progeny determined to October 1 averaged 19 days 
for 5 females and 5 males. 

Typical thurberice pairs were placed on cotton squares and bolls. 
The development in boHs has not yet been determined but is suc- 
cessful. On squares the females deposited during September, 71, 
71, 90 and 171 eggs each, with an average of 4.5 eggs per female 
per day, which was better than the average in either cross. 
The developmental period of the progeny determined to October 
1 averaged 17.2 days for 7 females and 12 males. 



In discussing the two preceding papers Mr. Hunter referred 

to the biological and possible economic importance of the obser- 
vations that had been made. 

It has been known for a long time that the principal barrier the 
cotton boll weevil encounters in the United States is dryness of 
climate. This has prevented the invasion of important cotton 
producing areas in western Texas. The Arizona weevil has evi- 
dently acquired an ability to withstand such conditions. This 
is a strong indication of the plasticity of the species. Another in- 
dication of this is the fact that the Arizona weevils adapted them- 
selves perfectly to the conditions of the humid country at Victoria, 
Texas, as soon as they were transported to that place, and is fur- 
ther evidenced by the ready change from Thurberia to cotton when 
transported to a new region. 

The ability of the Arizona weevil to maintain itself in the face 
of extremely arid conditions shows its possible great economic 
importance. If it should by accident, or otherwise, be establish- 
ed in the arid country of western Texas it would probably main- 
tain itself. If this should happen there would be a continuous 
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infestation of the cotton belt by weevils from the extreme west 
to the e&st. In this way the production in western Texas which 
has been generally considered to be sufficient to offset any great 
reduction of the crop in the eastern part of the belt on account of 
the ravages of the weevil could not be depended upon. This con- 
sideration is of ^>ecial importance on account of the fact that pro- 
duction in the western part of the belt has been considered suffi- 
cient to enable the United States to continue its supremacy in 
cotton production regardless of an extensive falling off in produc- 
tion elsewhere. 

Dr. Hopkins stated that the fact that the two forms inter- 
breed in confinement is not sufficient evidence that they are the 
same species. If they are the same, they should be included under 
the name graTidia; otherwise the Arizona form should be designated 
as a species under a new name. 

He entered a protest against trinomials for so called varieties 
and sub-species, arguing that if a form can be readily recognised 
it should be considered a species as long as it can be so distinguish- 
ed. If it should enter the range of an allied species from which it 
cannot be readily separated, the prior name should be appUed to 
both. 

It seemed to him that if the Arizona form becomes established 
in the grandis area and inter-breeds in nature, they should both, 
including varieties, come under the name grandis, but as long as 
the Arizona form is restricted to its present known area, it should 
be recognized as a good species under the name thurberia. 

Dr. Howard referred to the observations mentioned by Mr. 

Pierce, of the ovipoaition of Chakura in the flowers of Thurberia. 
The only Eucharid whose life history is known is a parasite of ants; 
hence, the oviposition of Chalcura in the flowers of wild cotton is 
a puzzle. Inasmuch, however, as Orasema has been shown by 
Wheeler to have a hypermetamorphosis, and as Perilampus of an 
allie<l family has l^een shown by Harry Smith also to undergo a 
hj'permetamorphosis, the speaker suggested that in all probability 
Chalcura may eventually be shown to have an active larva of the 
first stage which will be capable of attaching itself to Ijees frequent- 
ing the wild cotton flowers and thus be carried to their nests where 
it will attack their larvae. 
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Mr. Hood stated that the thrips taken by Mr. Pierce on Thur- 

beria should be known as FranklinieUa insularis (Franklin), and that 
the genus Euthrips Targioni-Tozzetti, in which it had been placed, 
is used by the best workers in the stead of Anaphothrips Uzel. In 
addition to the localities mentioned, Frankliniella insularis has 
been recorded in the literature from Brownsville, Texas (Russell, 
Proc. Ent. Soc. Wash., vol. xiv, p. 128; 1912); Monterey, Mexico; 
and Miraflores, Canal Zone, Panama (Hood, Psyche, vol. xx, p. 119, 
1913). It has also been taken at Georgetown, British Guiana, by 
Messrs. G. E. Bodkin and L. D. Cleare, and has been found by Mr. 
Alex. Wetmore in the stomach of a Green Mango Humming Bird 
(Anthracothorax viridis)^ taken at Utuado, Porto Rico (Biological 
Survey, No. 105072). 



TWO NEW PARASITIC HYMENOPTERA FROM ARIZONA. 

By J. C. Crawford, U. S. National Museum, 

Rileya piercei n. sp. 

Male, Length about 2 mm. Black, with the femora except tips black and 
a broad annulus on hind tibise, brown; sculpture about as in R. cecidomyice 
but the second abdominal segment occupying most of abdomen. In ceci- 
domyicB the first and second are short and the third and fourth are almost 
subequal in length. 

Described from one specimen collected on Thurberiathespesioides, 
August 19, 1913, at Fish Creek, Arizona, by Mr. W. D. Pierce, 
after whom the species is named. 

Type: Cat. No. 16701, U. S. N. M. 

Chalcura arizonensis n. sp. 

Female, Length about 3 mm. Black, with the sculpture about as in 
C. gibbcsa Prov. but the dentation on the second joint of the funic le as long 
as on the first ; pedicel concolorous with the funicle instead of light; the trans- 
verse rugae at the inner edge of the lateral lobes of mesoscutum extending 
on to the shiny disks and these rugse not so greatly elevated as in gibboaa. 

Described from one specimen collected by Mr. W. D. Pierce in 
Stone Cabin Canyon, Santa Rita Mountains, Arizona, August 25, 
1913, and with the additional record "ovipositing in bud of Thur- 
beria thespesioides,'' 

Type: Cat. No. 16702 U. S. N. M. 
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row of long brown hooks. 

Bucculatrlx thurberiella n. sp. > ' 

Face tuft, head and thorax white. Antcmue whit« with dark fuscous 
annulations. Furenin^^ white; extreme coatal edge bl&ckieh; an outward- 
ly black streak beyond the middle of costa is continued as a very fine, easily 
lost line across the wing to a group of black scales below apex, where the cilia 
is also dotted with black ; a few easily lost black scales on basal third of dor- 
sum and a fcroup of black scales on the middle of dorsum is followed by scat- 
tered light brown scales. The apical part of the wing above the oblique 
costal streak is dusted with brown and black scales. Cilia ochreous white, 
ffind wing and cilia ochreous white. Legs white on the inner side, black 
exteriorly; tarsi black with narrow white annulations. Alar expanse: 
7 to 8 mro. 

fiaintat: Santa Catalina Mountains, Arizona. 
Type: No. 16699, U. S. N. M. 

Bred by Mr. Pierce from Thurbena thespesioidea, in August and 
September, 
The larva is dirty white, rough skinned, with prominent, white 
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tubercles and with two dorsal rows of black dots, one on each seg- 
ment. Head light ochreous with black eye spots and reddish 
brown mouth parts. 

Cocoon ribbed, typical of the genus, pearly white, length 8-9 mm. 



BEES VISITING THURBERIA. 

By T. D. a. Cockerell. 

In August, 1913, Mr. W. D. Pierce collected bees from the 
flowers of Thurheria thespesioides Gray, in Stone Cabin Canyon, 
Santa Rita Mountains, Arizona. This plant, given in the Synop- 
tical Flora as a synonym of Ingenhouzia triloba D. C, is so near to 
Gosmfpiam that it was once described under that generic name. 
On this account any insects frequenting it are of more than ordi- 
nary interest. The bees collected are as follows: 

• 

Melissodes thurberise n. sp. 

Female. Closely allied to and resembling M. thelypodii Ckll., to which 
it runs in my table in Trans. Amer. Ent. Society, 1906. It differs from 
thelypodii by the pale hair of thorax above (which af^rees in character and ar- 
rangement with that of M. martini, except that there is no black hair) ; the 
wings darker and redder; the tegulsD piceous, with the posterior margin 
broadly ferruginous; scutellum with a slight median longitutlinal ridge. 

The disc of mcsothorax has considerably smaller and closer punctures 
than M. martini Ckll., and they run principally in transverse lines. 
The same characters, and the dark tegulse, readily distinguish it from M. 
hiiei Ckll.. Although the hair of thorax above is creamy white, there is 
a little orange tuft on base of wings. White hair appears at extreme sides 
of fifth abdominal segment, whereas in M. hitei the hair in this place is 
black. Head very broad; vertex in type with only one dark hair. Length 
of iCnterior wing 11} mm. 

Type: Cat. No. 16845, U. 8. N. M., Collected on August 26. 

Melissodes communis Cresson. 

Female. Differs from a cotype by smaller size, and darker stigma and 
nervures. The single specimen is in bai condition; probably a series, well 
preserved, would indicate a distinct subspecies. Collected August 25. 

Perdita mentzeliarum Ckll. 

I cannot distmguish these from the variable species P. mentze- 
liarum, which usually visits Nuttalia (Mentzelia Auctt.). Perhaps 
they are strays from adjacent Nuttalia flowers. Two female 
specimens August 27. 
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Pcrdltft punctlfera n. sp. 

Fematt. Runs in my table in Proo. Phila. Acad., 1806, to P. mmtielim 
Ckll., to which it ia nearly related, difiering by the white lateral face marks 
being longer, and sharply pointed above, though notched on inner side 
(they are like thooe of P. paUidior Ckll.); the clypeuB with a amall white 
apot, more or lesa distinctly triangular, on its upper margin; the light color 
of the antemue creamy-white instead of yellow. f>om P. paUidior it is 
easily knofm by the heavily banded abdomen and largely darkened leg*, 
both charactere being as in mettUtlia. 

Type: Cat. No. 16844, U. S. N. M. Three specimens collected 
(m August 27. 

Certainly this insect is very close to P. mentxeliee, and from its 
combinatioD of characters one might suppose it to be a hybrid, 
menizeHa X paUidior, were those species present. Furtiter in- 
vestigation of the Bfiries of species to which this belongs will, I 
believe, elicit some facts of great interest. The differential char-' 
acters may behave in a Mendelian manner in hybrids, and some of 
the apparently distinct species may represent the results of earlier 



The Thurbma bees certainly do not show any great degree of 
modification or spedaliKation. The impression guned is that 
Thurheria mi^ have entered the r^on within comparatively 
recent times, its bee-fauna being apparently in the earliest stages 
of differentiation. It is singular that we do not find the bees 
which habitually occur on other Matvaceee in the southwest. 



In connection with the papers on the Thurberia weevil Mr. 

Barber spoke of two of his breeding experiments and has fur- 
nished the following abstract of his remarks. 

ON INTERSPECIFIC MATING IN PHENGODES AND 

INBREEDING IN EROS. 

(COLEOPTERA.) 



. Barber, Bureau of Entomology. 

The results of an experiment started in 1912 show some contrast 
to the results of Mcsots. Coad and Pierce in interbreeding the Thur- 
beria and Cotton Boll Weevils, but the writer does not believe 
that the mere interbreeding of forms proves their specific identity, 
A few females of a species of Phengodes were received through Mr. 
Charles Schseffer from Long Island, and there being no males of the 
same species at hand were confined with males of our local species 
P. laticollis. The two species appear to live in different types of 
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country, and to be easily distinguished in the male, female and 
larval stages. Several males were confined, one after the other, 
with each female. Usually, when a male laticollis is introduced 
into a jar with a female of its own species, mating occurs very quick- 
ly, but with the females of this other species most of the males 
failed to recognize the female, and only in a few instances dis- 
played sexual excitement, which was of short duration except in 
two cases. One of these males attempted copulation a few times 
without success, while the other succeeded after many fruitless 
attempts, but displayed great difficulty in disengaging himself 
afterward. This female that had been fertilized laid eggs in due 
time. The other was restless and abnormal in actions, but laid 
three infertile eggs, and finally died. All the other females died 
without laying eggs. Of the 48 eggs laid by the fertilized female, 
many were infertile. In others the embryo developed but failed 
to issue, and only ten larvae hatched. Of these most were very 
badly deformed and unable to feed. Two of them, however, 
fed and have lived fifteen months in confinement. They display 
the specific characters of the male parent. It appears from the 
above that in addition to the isolation of the two species by habitat 
the species are separated by (1) lack of sexual attraction, (2) 
mechanical difficulty in copulation, and (3) in some maimer the 
fertilization is faulty and results in gross abnormalities. The writer 
believes that these two forms are very distinct species, but that 
chance migration of the males may, very rarely, result in interspe- 
cific unions, with a slight chance of the survival of hybrid oflfspring 
which would naturally be reabsorbed in the local species if it should 
prove to be fertile. 

The question of sexual attraction even within a single species 
is in itself a very interesting and important question. We are, 
of course, utterly unable to detect the difference in odors or other 
factors by which one sex recognizes the opposite sex of its own 
kind, and is stimulted to sexual excitement while with another 
species the stimulus may be absent or repulsive. Soifie groups are 
sexually mature as soon as they have hardened after issuance from 
the pupa, and mate with their own brothers or sisters, but most 
appear to have some obstacle that prevents breeding. The first 
group are usually somewhat degraded and are inclined to form 
numerous local races or color forms. An example of this group 
is Eros humeralis of which the following brief observation is sig- 
nificant: 

From a colony oif larvae found last spring (1913) in a rotten syca- 
more log, the individuals were isolated in plaster cells where they 
pupated and matured. The adults showed no desire for migra- 
tion but lay quiet in the cells. A male was introduced into a cell 
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a desire to migrate from the time of their issuance almost until 

death, it is believed sexual maturity will develop only after such 

migratory flight. 



Br J. DoooLAB Hood, United States Biological SuTvey. 

The tobacco thrips, the pear thrips, and the orange tbrips— 
species responsible in the United States for damage amounting 
to many thousands of dollars every year and each the subject of 
several published accounts — are at present wrongly placed in the 
genus Euthrips Targioni-Tozzetti by all North American workers. 
The purpose of this paper is to correct the generic positions of these 
and other allied species and to direct attention to several papers 
which have been overlooked in America, that the proper names for 
these insects may be used in the rapidly-growing economic litera- 
ture. 
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To this end the present account is divided into three parts: 
first, a brief, general discussion of the nomenclature of the several 
groups of species which have masqueraded under the nameEuthrips; 
second, a catalogue of the American components of the genera 
to which these species, in the light of our present knowledge, 
actually belong; and, third, a bibliography of all papers necessary 
to a proper study of these problems. To the papers by Buffa 
(1907) and Kamy (1912) I am particularly mdebted for many of 
the points brought out below. 

Probably no other genus of Thysanoptera has presented more 
difficult questions of nomenclature, nor disclosed more diverse 
opinions regarding its proper application, than the genus Euthrips 
Targioni-Tozzetti. It was proposed in 1881 as a substitute for 
the name Thrips which has been used by Haliday (1836) for a sub- 
genus of Thrips Lmn6 (1758), — evidently for no better reason than 
to avoid the duplication of the generic name in a subgenus. Hali- 
day divided Linn^'s genus Thrips into the five subgenera, Apiino- 
thrips, Chirothrips, Limothrips, BelothripSy and Thrips s.s., of which 
the first four were new. Targioni-Tozzetti accepted the division 
of the genus into five subgenera and, except for a few slight changes, 
reproduced Haliday 's key in Italian. The only important change 
was the employment of the subgeneric name Euthrips in the place 
of Thrips, That he proposed Euthrips in the sense of Thrips s. s., 
is shown by: (1) its derivation (from tv, true or well + Bpip)] (2) 
the placing of Thrips m'lis synonjony in two places; (3) the fact 
that he does not use the subgeneric name Thrips] and (4) the in- 
clusion in Euthrips of the species which Haliday assigned to the 
subgenus Thrips, This suppression of the subgenus Thrips is in 
direct opposition to Article 9 of the International Code of Zoological 
Nomenclature, which reads as follows: "If a genus is divided 
into subgenera, the name of the typical subgenus must be the same 
as the name of the genus." Article 31 of the Entomological Code 
(Banks and Caudell, 1912) is equally explicit. It is evident, 
therefore, that Euthrips Targioni-Tozzetti (1881) is an absolute 
sjTionym of the genus Thrips Linn^ (1758), and isogenotypic 
therewith.^ Euthrips j therefore , can never he used as a generic 
name in zoology, 

Kamy (1912) and Buffa (1907), by a different course of reason- 
ing, retain Euihrips as a valid generic name, and use it in the place 
of Anaphothrips Uzel. According to them, the type of Euthrips 
must be chosen from one of its three originally included species. 
This contention I have shown to be at fault, for the name was 
erected as a substitute for a perfectly valid older name which was 

' * The type of Thrips Linn6 (1758) was designated as T. physapus L. by 
Westwood in 1840. 



36 PROCEEDINGS ENTOHOLOOICAL BOCIETT 

cited in its synonymy. Anapkothripa is thus restored in the sense 
of EiUhrips, Kamy (nee Targioni-Tozzetti), and its type hereby 
designated as Tkrips obscura MiiUer { = Tkrips striata 08bom = 
Anaphothrips virgo Uzel). 

In the place of EiUkrips the European workers for many years 
used the name Pkyaapua De Geer (or Pkysopus, as emended by 
Uzel). This name was first used by De Geer in 1744, before the 
appearance of Linn^'s Systema Naturie, and is thus without stand- 
ing in zoological nomenclature. In 1773 De Geer cited his earlier 
paper, but accepted Linn^'s name Tkrips (1758). Hence the name 
Physapus can not date from this use by De Geer in 1773. Opin- 
ion 5, rendered by the International Commission on Zoological 
Nomenclature, covers this point in the following words: "A pre- 
Limuean name, ineligible because of its publication prior to 1758, 
does not iKcome eligible simply by being cited or reprinted with 
ite original diagnosis after 1757. To become eligible under the 
Code, such names must be reinforced by adoption or acceptance 

rthe author publishing the reprint." A ruling to this effect is 
incorporated in the Entomolt^ical Code. Physapus, then, 
must date from its definition by Amyot and Serville in 1843, this 
being its first adoption in literature subsequent to 1758. The 
name is preempted, however, by Physapus Leach (1830?,see Bibli- 
(^raphy), a genus of Ephemerida. Physapus, Uzel (1895), is 
also unavailable, being simply an emended spelling of the older 
name. Physapus, therefore, can ru)t be used as a generic name in 
Thysanopiera. 

The literature previous to J907 furnishes only two names that 
may be uagA for the mutually homogeneous segregates of this old 
genus Physapun { = Euthrips, auctoreB, nee Targioni-Tozzetti). 
These are Tieniiithrifni Amyot et Serville (type, Thrips primulte 
Haliday) and Ofionloihrips Amyot et Serville (typo, Thrips pkal- 
erata Haliday), both erected in 1843. 

To the former of these belongs E)i(An/w/>j/n' Daniel, the pear thrips. 
It is positively congeneric with 7". primube (Haliday), and even 
und<<r the microscope might easily ite miiitakcn for that spwcies. 
PrinntUr differs from pyri principally in that the apical antennal 
segments are much more slender and the anterior vein of the fore 
wings is set with three spines, instead of five, in its apical half. 

To (MontothripM must be assigned two North American species 
commonly listed in Euthrips. These are Euthrips ulias catifor- 
nicm Moulton, described as a variety of Haliday 's Thrips utidn; 
and Thripx phalerata Haliday, recently recorded l)y Morgan (1913) 
from Florida under the name Euthrips phalerala. 

This disposes of three of the twenty-two species of "Euthrips" 
recorded from North America. <>f the rcmninder, one, Eiithnpt 
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citri Moulton, the orange thrips, belongs in the genus Scirtothrips 
ShuU (1909). This genus was compared at the time of its original 
description with Anaphoihrips Uzel, to which, however, it is not at 
all closely related. The most casual observation under high mag- 
nification shows the thorax of all the known species to be finely 
and closely transversely striate and the abdomen to be clothed 
more or less completely with minute, hair-like, chitinous processes. 
These characters ally it rather closely tg Sericothrips Haliday, from 
which it differs notably in the more sparsely spmose anterior vein 
of the fore wing. As in SericothripSy the species are active jumpers, 
and in life or when mounted dry have a dull, silky luster. To 
ScirtothripSy therefore, in addition to the type species ruthveni 
Shull and S. niveus Hood, must be assigned Euthrips citri Moulton 
(the orange thrips), Euthrips hngipenrvis Bagnall { = Euthrips 
parmis Moulton), Anaphoihrips albus Jones, and a sixth species 
whose description by the writer will probably appear elsewhere 
before the publication of the present paper. 

Thirteen additional species, all but two of which were described 
in Euthrips by American authors, really belong with Frankliniella 
stylosa Hood in the genus Frankliniella Karny (1910), which was 
erected at the instance of Franklin (1908) as a substitute for Phy- 
sapuSj Karny (nee Amyot et Serville). As the type of this genus 
has never been fixed, I hereby designate Thrips irdonsa Trybom 
( = Physopus vulgatissimay Uzel, nee Haliday) as the genotype. 
The North American species belonging here are enumerated in 
the catalogue below. 

The five remaining species {Euthrips albu^, E, ehrhormiy and 
E, orchidiiy Moulton; and E, costalis and E. longirostruniy Jones) 
may all be placed for the present at least, in Physothrips Karny 
(1912). Only one of these, Euthrips orchidii Moulton, is in the 
material before me; it seems to be congeneric with Physothrips tdmi- 
foliorum (Haliday), the type of genus. 

CATALOGUE. 

No attempt has been made to cite every reference to the several 
species, only those being given which are of especial interest to the 
taxonomist. 

FranklIxMELLa Karny, 1910. 

ThripSf Physapus, PhysopuSy and Euthrips, auct. 

Frankliniella Karny, Mitteil. Naturw. Ver. Univ. Wien, Jahrg. VIII, p. 

46 (type, Thrips intonsa Trybom, = Physopus vulgatissima, Uzel, 

nee Haliday, herein designated). 

1. bispino8a (IVIorgan); Euthrips irilici var. bispinosus Morgan, Proc. 
U. S. Nat. Mus., vol. 46, 1913, p. 10, figs. 17-18. 
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2. eephalica (Crawford) ; Evlhript eephtdieut Cr&wford, Pomona Coll. 

Joum. Ent., vol. ii, 1910, p. 153, fig. 63, A-H; FrankiinitUa 
cephtdica, Kamy, Zool. Ann., vol. IV, 1912, p. 335. 

3. ftoridense (Morgan); Euthrips fiaridrniii Morgan, Proc. U. S. Nat. 

Mus., vol: 46, 1913, p. 5, &rb. S-12. 

4. futca (Hinds); Btilhrips fvacus Hinds, Proc. U. S. Nat. Mus., vol. xxvi, 

1902, p. 154, pi. IV, figH. 40, 41 ; Euthrips nicotiaiux Hinds, Proc. Biol. 
Soc. Wash., vol. XVIII,, 1005, p, 198; Frankliniella fiuca, Kamy, 
Zool. Ann., vol. iv, 1912, p. 335; F. nicotianrr, idem, ibidem, p. 33d. 

5. gotsypii (Morgan); Euthrips goMj/pii Morgan, Proc. U. S. Nat. Mus., 

vol. 40, 1913, p. 9, figB. 19-22. 

6. helianthi (Moulton) ; Euthrips helianlhi MouHon, Tech. Ser. No. 21, Bur. 

Ent., U. S. Dept. Agr., 1911, p. 40. pi. iv, figs. 26-29; F. [ranktiniella] 
helianthi, Karny, Zool. Ann., vol. iv, 1912, p. 336. 

7. imularit (Franklin) ; Euthrips tnsularis Franklin, Proc. U. S. Nat. Mus., 

vol. xxxiii, 1908, p. 715, pi. Lxiii, figs. 1-3, 5-7, pi. lxv, figs. 19, 
24; Euthrips insidaris var. reticulata Crawford, Pomona Coll. Journ. 
Ent., vol. I, 1909, p. 116 (a worthless variety); FTankliniella 
insularis, Karny, Zool. Ann., vol. iv, 1912, p. 334. 

8. niinuia (Moulton); Euthrips minuius MoultoD, Tech. Ser. No, 12, Pt. 

in. Bur. Ent., U. S. Dept. Agr., 1907. p. 66, pi. iv, figs. 32, 33; Ew 
Ihrips minutus var. setoaus Crawford, Pomona Coll. Joum., Ent., 
vol. I, 1909, p. 105, fig. 47, A-G (a worthless variety); FraTiklinieUa 
minula, Karny, Zool. Ann., vol. iv, 1912, p. 335. 

9. triCiri var. moultonl, aom. qot. ; Euthrips tritiri ealifornicus Moulton, 

Teeh. Ser. No. 21, Bur. Ent.. U. S. Dept, Agr., 1911. p. 28;preempted' 
by Euthrips ulicis cali/oTnicus Moulton, 1907, = Odonlothrips ulicis 
ealifornicus fMoulton). 

10. ttert-osa (Uicl); Physopus ritrvosa U»el, Mon. d. Or.ln, Thys., 1895, p. 

102; Thrips (Euthrips) maidis Beach, Proc. Iowa Acad. Sci., vol. ill, 
1896, p. 219; Franklinietla nervosa, Karny, Zool. Ann., vol. iv, 1912, 
p. 335. 

11. occidc'italis (Pcrgande); Euthrips occidentatis Pcrgandc, Ids. Lite,, vol. 

VII, 1895, p. 392; Franklinietla ocridenlalta, Zool. Ann., vol. iv, 
lfll-2, p. 335. 

12. runiirri (Morgan); Euthrips runneri Morgao, Proc. U. S. Nat. Mua., 

vol. 46, 1913, p. 7, figs. 13-16. 

' "S]M-cifit: and subspecific names arc subject lo the same rules and rccom- 
mendalions, and from a nomcnelatorml Rlandpoint they are coordinate — 
that ia. they are of the same value." (Article II, International Code.) 
Euthrips ulicis calif ornirne &nri E. Iricili ralifvrnii-'m. though both originally 
dcscribiTl iia varieties, were written as trinomials, and thus brought with- 
in the seope of the above rule. The Entomologieal Code is more sweeping, 
sl>ccirying in Section 37 that, "In species, subspecies, varieties, or races, 
the same name shall not be used twice in the same genus." 
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13. stylosa Hood, Proc. Ent. Sojb. Wash., vol. xiv, 1912, p. 134, pi. v, fig. 7. 

14. iriiici (Fitch); Thrips Iritici Fitch, Country Gentleman, vol. vi, 1855, 

p. 385, figs, a-g; Frankliniella tritici, Karny, Zoo). Ann., vol. iv, 
1912, p. 335. 

Physothrips Karny, 1912. 

Thrips, Physapua, Phyaopus, and Euthrips, auct. 

Physothrips Karny, Zool. Ann., vol. iv, 1912, p. 336 (type, Thrips ulmi- 
foliorum Haliday, by designation). 

1. albus (Moulton); Euthrips a^6i/« Moulton, Tech. Scr. No. 21, Bur. Ent., 

U. S. Dept. Agr., 1911, p. 39, pi. in, figs. 20-22, pi. iv, fig. 30; [Phy- 
sothrips] alhuSf Karny, Zool. Ann., vol. iv, 1912, p. 340. 

2. costalis (Jones) ; Euthrips costalis Jones, Tech. Ser. No. 23, Pt. i. Bur. 

Ent., U. S. Dept. Agr., 1912, p. 13, pi. iv, figs. 1-4; [Physothrips] 
costalist Karny, Zool. Ann., vol. iv, 1912, p. 344. 

3. ehrhomii (Moulton) ; Euthrips ehrhomii Moulton, Tech. Ser. No. 12, 

Pt. Ill, Bur. Ent., U. S. Dept. Agr., 1907, p. 54, pi. iii, figs. 25, 26; 
Euthrips ehrhomii^ Jones, Tech. Ser. No. 23, Pt. i. Bur. Ent., U. S. 
Dept. Agr., 1912, p. 12 (description of male) ; Physothrips ehrhomii, 
Karny, Zool. Ann., vol. iv, 1912, p. 338. 

4. longirostrum (Jones); Euthrips longirostrum Jones, Tech. Ser. No. 23, 

Pt. I, Bur. Ent., U. S. Dept. Agr., 1912, p. 12, pi. in, figs. 6-9; 
Physothrips longirostrum, Karny, Zo^. Ann., vol. iv, 1912, p. 344. 
6. orchidii (Moulton) ; Euthrips orchidii Moulton, Tech. Ser. No. 12, Pt. 
Ill, Bur. Ent., U. S. Dept. Agr., 1907, p. 52, pi. ii, figs. 15-18; Phy- 
sothrips orchidii, Karny, Zool. Ann., vol. iv, 1912, p. 339. 

TiGNioTHRiPS Amyot et Serville, 1843. 

Thrips, Physapus, Physopus, and Euthrips, auct. 

Tcmiothrips Amyot and Serville, Hist. Nat. des Ins., H^mipt^res, 1843, 

p. 644. 
, Karny, Zool. Ann., vol. iv, 1912, p. 340 (type, Thrips primulce 

Haliday, by designation). 
1. pyri (Daniel); Euthrips pyri Daniel, Ent. News, vol. xv, 1904, p. 294; 

Physothrips pyri, Karny, Zool. Ann., vol. iv, 1912, p. 338. 

Odontothrips Amyot et Serville, 1843. 

Thrips, Physapus, Physopus, and Euthrips, auct.. 

Odontothrips Amyot and Serville, Hist. Nat. des Ins., H6miptdres; 1843 

p. 642. 
, Karny, Berl. Ent. Zeitschr., vol. lii, 1907, p. 45 (type Thrips 

phalerata Haliday, by designation). 
, Karny, Zool. Ann., vol. iv, 1912, p. 329. 



No. 21, Bur. Ent.. U. S. Dept. Agr,. 1911, p. 38, pi. iv, figs. 23-25. 

4. iiiffus Hood, Proc. DLoI. Soc. Waah., vol. xxvi, 1913, p. 161. 

5. riilhvtni Shull, Ent. Newa, vol. xx, 1909, p. 222, figa. 2-i; Anapkolttripg 

riilhrem. Jonea, Tech. Ser. No. 23, Pt. i. Bur. Ent.. U. S. Dcpt. 
.^Rr.. 1912, p. 15. 
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thrips described as new. 

1855 Fitch, Asa, The Wheat Thrips and Three-banded Thrips, Country 
Gent., vol. vi, pp. 385-386, figs. a-g. Original description of Frank- 
liniella tritici. 

1881 Targioni-Tozzetti, Giovanni, Fisapodi, Annalli di Agricoltura, 
1881, No. 34, Parte Scientifica, pp. 120-134. Tav. 3, figs. 14, 15a-15g. 
The subgenus Euthrips erected as a substitute for Thrips s.s. 

f895 Pergande, Theodore, Observations on Certain Thripidae, Ins. Life, 
vol. VII, pp. 390-395. Original description of Frankliniella occiden- 
talis; the name Euthrips used for the first time in the place of 
Physapus, a course later followed by Hinds. 

1895 UzEL, Heinrich, Monographic der Ordnung Thysanoptera, pp. 

1-472, pis. i-x. Physapus emended to Physopus, with which is 
united Tctniothrips and Odontothrips; Thrips obscura Miiller re- 
described as Anaphothrips virgo. 

1896 Beach, Alice M., Contributions to a Knowledge of the Thripidae of 

Iowa, Proc.Iowa Acad. Sci., vol. in, pp. 214-227. Following 
Pergande the name Euthrips used in the sense of Physapus; Frank- 
liniella nervosa (Uzel) redescribed as Thrips (Euthrips) maidis, 
1902 Hinds, Warren Elmer, Contribution to a Monograph of the Insects 
of the Order Thysanoptera Inhabiting North America, Proc. U. 
S. Nat. Mus., vol. xxvi, pp. 7^242, pis. i-xi. Following Pergande 
and Beach, the name Euthrips is used instead of Physapus Amyot 
et Serville {Physopus, Uzel, emend.); original description of Frank- 
liniella fusca; Thrips (Euthrips) maidis Beach placed in the synony- 
my of Physopus nervosa Uzel. 



Frankltniella insularii; the name Hhysaput declared unavailable 
for a genus of Thyeanoptera. 
1909 MouLTON, Dudley, The Orange Thrips, Tech. Ser. No. 12, Pt. vii. 
Bur. Eut., U. S. Dept. Aur., pp. i-u, 11M22, pi. viii. Original des- 
cription of 5cir(afArip« citri. 

1909 Shvll, a. Franklin, Some Apparently New Thysanoptera from 

Michigan, Ent. News, vol. xx, pp. 220-228, figs. 1-7. Original de- 
scription of ScirtolhTipt and of S. ruihveni. 
100!) Baunall, Richard Siddoway, On the Thysanoptera of the Botan- 
ical Gardens, Brussels, Ann. Soc. Ent. Belg., vol. 53. pp. 171-176. 
Original description of SciTtolhripi longipennia. 

1910 Ckawfobd, David L., Thysanoptera of Mexico and the South, 

II, Pomona Coll. Journ. Eat., vol. li, pp. 133-170, figs. 63-70. Orig- 
inal description of FrankUnielln eephalica and of its worthless 
■'variety" reticulata. 
1910-1913 Opinions |1-50| Rendered by the International Commission on 
Zoological Nomenclature, Smithsonian Institution, Washington, 
D. C, Publications 1938 (July, I9I0>, 1989 (October, 1910), 2013 
i.luly, 1911), 2060 (February, 1912). and 2109 (May, 1913). 
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1910 Karny, Heinrich, Neue Thysanopteren der Wiener Gegend, Mit- 

teil. d. Naturw. Ver. an. d. Univ. Wien, viii Jahrg.. pp. 41-57, 
Taf . V. Original description of the genus Frankliniella. 

1911 MouLTON, Dudley, Synopsis, Catalogue, and Bibliography of North 

American Thysanoptera, with Descriptions of New Species, Tech. 
Ser. No. 21, Bur. Ent., U. S. Dept. Agr., pp. 1-56. pis. i-vi. Key to 
North American species of ^'Euthrips'' (nee Targioni-Tozzetti) ; 
Sdrtothripa longipennis redescribed as Euthripa parvtts; original 
descriptions of Frankliniella helianthi and of Physothrips albus. 
The following names are omitted from the list of North American 
species: 

1. Genus Ctenolhrips Franklin. 

2. Ctenothrips bridwelli Franklin. 

3. Anaphothrips aecticornis (Trybom). 

4. Anaphothrips longipennis Crawford. 

5. Thripa lactucce Beach. 

6. Thrips trifasciatiLS Ashmead. 

7. PhlxKothrips caryce Fitch. 

8. Phlceothrips mali Fitch. 

1911 Trybom, Filip, Physapoden aus Xgypten und dem Sudan, Results 

of the Swedish Zool. Exped. to Egypt and the White Nile, 1901, 
No. 19, pp. 1-16, Taf. i. Physapus declared a valid genus name in 
Thysanoptera. 

1912 Jones, Paul Robert, Some New California and Georgia Thysanop- 

tera, Tech. Ser. No 23, Pt. i. Bur. Ent., U. S. Dept. Agr., pp. i-vi, 
1-24, pis. i-vii. Key to North American species of ''Euthrips^' 
(nee Targioni-Tozzetti); Scirtothrips sunk as a synonym of Ana^ 
phothrips; Physothrips costalisj Ph. longirostrum, and Scirtothrips 
cUbtts described as new. 

1912 KARNr, Heinrich, Revision der von Serville aufgestellten Thysan- 
opteren-Genera, Zool. Ann., vol. iv, pp. 322-344. The genus 
thysothrips erected; Euthrips used for the first time in the sense 
of Anaphothrips Uzel; an excellent synopsis of the known species of 
the various genera. 

1912 Banks, Nathan, and Caudell, Andrew Nelson, The Entomo- 
logical Code, a Code of Nomenclature for Use in Entomology, 
Washington, D. C, May, 1912 (published privately). A very com- 
prehensive code of nomenclature, distributed free by the authors. 

1912 Hood, Joseph Douglas, Descriptions of New North American 

' Thysanoptera, Proc. Ent. Soc. Wash., vol. xiv, pp. 129-160, pis. iv- 
VIII. Original description of Frankliniella stylosa. 

1913 Hood, Joseph Douglas, Nine New Thysanoptera from the United 

States, Proc. Biol. Soc. Wash., vol. xxvi, pp. 161-166. Original 
description of Scirtothrips niveus. 
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Two HUNPRED AND SeVENTY-SeCOND MEETING, 

December 4, 1913. 
• 

The following officers were elected for the year 1914: President, 
W. D. Hunter; First Vice-President, A. N, Caudell; Second Vice- 
President, E. R. Sasscer; Recording Secretary, W. B. Wood; 
Secretary-Treasurer, S. A. Rohwer; Editor, W. D. Hunter; 
additional members of Executive Committee, E. A. Schwarz, 
L. O. Howard, and August Busck. Prof. A. L. Quaintance was 
nominated to represent the Society at the Washington Academy 
of Sciences. 

Mr. Henry Tryon, Government Entomologist of Queensland, 
and Dr. T. Harvey Johnston, of the University of Melbourne, 
addressed the Society. These gentlemen constitute a commission 
which has been sent abroad by the government of Australia to 
study the possibility of controlling the cacti of Australia. Among 
other possibilities that are being considered is the introduction 
of destructive cactus insects from the United States. The speakers 
referred to their special interest in the investigation in this country 
on account of the studies of cactus insects which have been con- 
ducted. The importance of the cactus problem in Australia was 
graphically described, and hope was expressed that the investi- 
gation would reveal biological factors that might assist in control. 

Doctor Martini, of the Hamburg School of Tropical Medicine, 
also addressed the Society with reference to his studies in the 
United States, and his recent trip to the Canal Zone. 

45 



translation of the much older, popular name, "Klemschmetter- 
linge." It waa used as a collective name for the five then recog- 
nized families of small moths: the Pyratids, the Tineids, the 
Tortricids, the Pterophorids and the Ornerodids. At that time 
it was already recognized by leading workers, such as Zeller, 
Herrich-Schiitfer and Stainton, that their division of the Lepi- 
doptera into Macros and Micros was not a natural one, but this 
division has been retained in about the original sense even up to 
the present day in Germany, 

Most modem students have discarded the name Microlepidop- 
tera as untenable; first, because it is said to be a misnomer; second, 
because it could not be sharply defined as a natural group, if the 
original conception should be retained. 

It is true that mere size does not make the distinction. Some 
large moths are included in the term, while many small Lepi- 
doptera iail outside the conception. However, these exceptions 
form a small percentage of the whole and the bulk of the Micro- 
Icpidoptera are truly micros in a literal sense. 

The second objection, that the term is not definable as a natural 
group, is true if the original conception is strictly adhered to. 
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The large Pyralid group has a quite separate origin from, and 
cannot properly be associated with, the rest of the Microlepidop- 
tera, in the last century's sense. It has also been found that the 
-^geridse and the Cossidae, which were originally classed as 
Macros, have their affinities with the Micros. But with these 
and a few other minor subtractions and additions the group be- 
comes an imdisputed natural one, and it seems imwise altogether 
to abandon such a long established, commonly used, descriptive 
name, which conveys a generally understood, even if not sharply 
defined conception. The term may conveniently be retained, if 
restricted to denote collectively the natural group of superf amilies 
considered in the present paper. This conception does not coin- 
cide with the term as used by Stainton and the other old authors, 
nor does it coincide with Hampson's and Dyar's superfamily 
Tineoidae, differing from both mainly in the exclusion of the 
Pyralidae, together with the smaller families of Pyralid origin. 

The systematic arrangement of the Microlepidoptera has pro- 
gressed along much the same lines as that of the other groups of 
insects from the time of Linnseus to the present day. It has 
developed from a system founded on external, easily observed 
characters, such as color and outline, to one founded on structure. 

From LinnsBus up through the illustrious series of old world 
scientists who worked with this group of insects, Fabricius, Schif- 
fermiiller, Ochsenheimer, Treitschke, Htibner, Haworth, Curtis, 
Stephens, Latreille, Duponchel, Guen6e, and others, color and 
pattern, together with the form of wings, antennae and palpi, were 
the main characters used for gen^c differentiation. 

Herrich-Schaffer was the first to realize the systematic value 
of wing venation and his monumental work. Die Schmetterlinge 
von Europa, must be regarded as the cornerstone for the modem 
classification of Lepidoptera. So far in advance of its period 
was this work that very few contemporaneous and subsequent 
students realized it as anything but a laborious curiosity. There 
was a certain wondering admiration for it, but no actual belief in 
its practical value and no desire to go to the trouble of using it. 
Even such an enthusiastic student as Stainton took no pains to 
go into the subject, though he probably realized its eventual value. 
He had his artist make most careful plates of wing venation for 
his Insecta Britannica, but neither here nor in his later works, 
did he ever use the venation in his generic tables of definition. 

Neither did Zeller and Walker take much advantage of Herrich- 
Schaffer's good work, but continued to make genera on "obvious" 
characters; among which they and others naturally included 
secondary male sexual characters, a procedure which has unfor- 
tunately been followed up to a quite r(icont time. 



ponance ot wmg venation as inoicative oi pnyiogenetic reiationsnip 
and many years passed without' the application of this principle. 

It remained for Edward Meyrick first to apply Darwin's theo- 
ries to the study of Microlepidoptera, and, with the aid of modern 
morpholt^cal studies, to grasp the possibilities of the wing vena- 
nation as a means of recognizing natural relationship and lines of 
development. His ingenious rearrai^ement of the Microlepi- 
doptera along natural evolutionary lines revolutionized the study 
of this group and has resulted in a sound appreciation of their 
mutual relationship and an undoubtedly nearly natural grouping 
of these insects. 

Similar masterful studies of the lepidopterous wing venation 
with similar good results were made independently in Germany 
by Arnold Spuler and in America by Comstock. To them is 
due, among other things, the important discovery of the funda- 
mental significance of theclavus, or as it is better known in this 
country by Comstock's somewhat later name, the jugum, a small 
projection from the base of the fore-wing which serves to hold the ■ 
two wings together in the primitive groups of Lepidoptera, the 
Micropterygide and the Hepialidie. 
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■ 

The classification of these masters has been adopted and further 
developed by all modem students, and the one paramount char- 
acter used in this classification is the wing venation. This does 
not mean that it is the only character used. Every structural 
difference, especially of the palpi, antennse and legs, is considered, 
as are the early stages and the biology, but all of these are given 
less weight than the venation and are now never used except in 
connection with the venation. 

That this is a sound scientific view is easily understood when it 
is considered that all of the external characters more or less di- 
rectly serve some purpose useful to the insect and therefore tend 
to become modified in response to the requirements of changed 
conditions in the environment. 

On the other hand, the venation is not influenced in such a 
direct way and undergoes changes but slowly through long periods 
of evolution. It might be supposed that the mechanical func- 
tion of the veins as a support to the wing surface would invite 
modification of the veins, and such is truly the case to some ex- 
tent, the tendency in the evolution being a strengthening of the 
costal area at the expense of the dorsal. But the mechanical 
support would not be especially benefited by such minute changes 
in the structure as we find; the entire outline of the wing may be 
greatly changed without any radical change in the venation. 

At the same time, the venation is so plastic as to mirror in 
minute modifications any and every step in the evolution of the 
genera. Given merely the denuded wings of a Microlepidopteron 
it is possible with certainty to place the species generically. 

It has long been realized that the origin of all Lepidoptera is to 
be found in the Micropterygldse. These possess several addi- 
tional veins, which cannot be explained in any other way than as 
primitive characters, according to the fundamental law that no 
new organ can be developed except as a modification of an exist- 
ing character. The survival of a few species of this ancestral 
group is exceedingly fortunate. Without these we should be with- 
out the key to the relationship of the entire order, because the 
higher Lepidoptera are so different from any other group of insects 
that their relationship hardly could have been established without 
the connecting link of the Micropterygidae. 

The Micropterygidae are in turn generally conceded to have 
developed from the caddis-flies; certain of the Trichoptera (the 
genus Rhyacophila) agree very closely in neuration as well as in 
other characters with the more generalized Micropterygidae, 
while no other insect of any order approaches this type. This is 
correctly taken as conclusive evidence that the Micropterygidae 
are derived from, or are at least correlated with the Trichoptera, 



The ^igeridffi is the only family io which the females have also 
advanced to the sii^le frenulum. Everywhere else this is dis- 
tinctly a male character and is a dependable one on which to dis- 
tinguish the two sexes. 

In some of the highest groups of Lepidoptera, the Satumids 
and the Butterflies, where the strongly developed dorsal part of 
the fore-wings broadly overlaps the equally developed costal 
part of the hind-wings and thus insures the interlocking of the 
wings, the frenulum has become olisolete. 

When a partially denuded wing of a Micropterygid is examined 
under strong magnification it is found that its surface is covered 
with minute curved spines between the scales and much more 
numerous than these. Spuler was the first to point out this 
character, which is found in all Trichoptera, as well as in some other 
groups such as the Blattidse and the PerlidK. 

These spines, "aculei," are not loosely inserted in pockets in 
the surface of the wing as are the scales, but are minute, hollow 
protuberances of the wing itself, and do not rub off when the 
wing is denuded. This primitive character is lost in all the higher 



OF WASHINGTON, VOLUME XVI, 1914 51 

Lepidoptera, except in a small group of families, which until 
recently has been associated with, and derived from the TineidaB, 
but which, on this character alone must be placed, as Spuler has 
done, quite apart from the other non-aculeate Microlepidoptera. 

The development of the venation is towards the reduction of 
the number of veins, mainly by coalescence, though frequently 
by becoming obsolete, and this is the guiding principle in the 
classification. Thus a genus with all the veins present cannot be 
deduced from one with a less number of veins, according to the 
fimdamental law that a lost character cannot be regained. Simi- 
larly, a genus with two veins separate cannot normally be de- 
rived from one in which these two veins are stalked, that is, 
partly coalescent. 

The reduction of veins has gone on in all branches of the system 
of families, but reaches its climax in the genus OpostegUy where 
all but a few principal longitudinal veins have become obsolete. 
In it we have a striking case of an apparently "simplest" form, 
which in reality is the most highly developed in the group. 

A very different result from the same tendency to vein reduction 
is found in the Cosmopterygidae, where the number of veins in 
some genera has been preserved, but where several of the veins 
have coalesced at base on account of the wings becoming very 
narrow and pointed, producing a many branched venation. 

On these principles the present system has been built up, not 
that the venation alone has been used (in fact, most of the 
genera were made on other characters entirely, long before the 
value of venation was realized) but the vein characters are now 
used as the final test. If two species vary in any essential of the 
venation, they are separated generically on that character alone, 
even should they agree in all other characters. 

However, the venation, as well as any other character, must 
be used with good sense, and only one thoroughly familiar with 
the group as a whole, is safe in applying the test in the nimierous 
difficulties which occur. 

Thus a character may be an essential one in a higher developed 
group of genera and of relative unimportance in a more generalized 
group which has not yet acquired the same constancy. In the 
Gelechiidse, Xyloryctidae, QBcophoridae and Cosmopterygidae, for 
example, veins 7 and 8 of the fore-wings are invariably stalked, 
or coincident without exceptions, but in lower groups, like the 
Plutellidae or Acrolophidae, these same veins may be stalked or 
separate within the same genus or even within the same species, 
and consequently cannot be given the same value here as in the 
higher groups. But it should be noted that even with this varia- 
bility, the venation furnishes sufficient stable characters in the 



called my attention to an undeniable evidence of their separate 
family rank, which has been before all students of the group in 
Stainton's careful plates of wing venation published fifty years 
ago, but which no one had properly interpreted before. Stainton's 
figures of the wings of GracUaria and Omix both have the full 
number of veins in the hind-wings, eight, apparently only slightly 
differently placed. But if we study them carefully, we will see that 
it is not the same veins that have persisted. Ornix has one costal 
vein more than Gracilaria and Gracilaria has one dorsal vein more 
than Omix. 

The large number of common characters both in the larvse 
and the adults prove conclusively that these two genera are truly 
closely related. The only explanation, then, is that both must 
have been derived from a common ancestor having nine or more 
veins. By denuding various species of Gracilaria we found some 
in which all of the nine and even ten veins had persisted. Such 
a group with this number of veins clearly can not be derived from 
either the Tineidie or the Plutellidie, which have only eight veins, 
but must have developed independently, from a point lower down, 
nearer the Micropterygidie. 
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A parallel case is that of the Cygnodiidae. Until a few years 
ago the species of this group were classed in the same family 
as the Cosmopterygidse, which they resemble superficially very 
much. In a paper before this Society in 1909, I pointed out, as 
Herrich-Sch&ffer had already figured without realizing its im- 
portance, that some of the genera of this group have nine veins 
in the hind-wing and therefore cannot be derived from a stock 
where the vein reduction has already taken place. 

Incidentally these two examples illustrate the value of conscien- 
tious figures, which depict all the student sees, not merely what he 
wants to see. In the venation plates of these two old authors, 
Herrich-Schaflfer and Stainton, we have had before us for more 
than half a century, the faithfully presented evidence of important 
phylogenetic significance, which only now has been realized and 
in both cases it was this evidence that gave the initiative to further 
study and better imderstanding. 

A very satisfactory appreciation of the genera has been reached 
by the study of the wing venation. There is no doubt that most 
of the genera recognized at preseiit are natural entities. The 
component species of any genus agree in practically all characters 
except in color and in secondary sexual male characters and even 
these latter, as well as the color scheme and pattern are often 
peculiar to a genus, differing among its species only in details. 

Their biology and larval characters also prove that the present 
day genera are natural entities. In very many cases it is possible 
to definitely determine the genus of a Microlepidopteron merely 
from the work, or the mode of pupation or some other biological 
peculiarity. The mines of PhylUmarycter {LithocoUetis) ^ Tischeria, 
PhyUocnistis, and Nepticulay or the cocoons of BixculatriXy Mar- 
mora, or Gracilaria are familiar examples of this fact. 

Likewise, we now have a reasonably satisfactory understanding 
of the grouping of the genera. There is no doubt that practically 
all families at present recognized are actual natural groups of 
closely correlated genera, agreeing in essential pterogostic and 
oral characters, as well as in general habitus, often exhibiting 
even a common pattern scheme and a similar biology. 

It is when it comes to a phylogenetic valuation of these so- 
called families, that there is considerable room for improvement. 
In other words, the groups of genera, which, by nearly imanimous 
consent are called families, are phylogenetically of very different 
systematic value. For example, the characters which separate 
Cosmopterygidae and the Gelechiidae from the Xyloryctidse or 
from the (Ecophoridse and Blastobasidae are not nearly as funda- 
mental as those which distingmsh the Coleophoridse or the Acro- 
lophidse, even though they may be fully as easy to observe, and the 



this group. 

The generalised nonaculeates give rise to a number of inde- 
pendent main branches, each in reality of more than family rank, 
such as the Acrolophids, Cossid^, Tineids, Hyponomeutidn, 
Gracilariidffi, Coleophorid^, and Cygnodiidffi, from which in turn 
the higher families, such as the Gtelechildss and Cosmopterygidi^ 
the Plutellidffi and Hemerophilidse and the Heliodinidfe are minor 
branches (pi. II). 

It may be questioned whether it would be advisable to introduce 
a number of intermediate valuations in the form of subfamilies 
and superf amilies and suborders (and even these forms will hardly 
express the complex system adequately) and whether such a 
scheme would be rather a cumbersome, impractical burden fo^ 
the student. My own inclination is to express the system in as 
true terms as possible. ' 

But the terminology is the least part, the main thing is, that 
the student should keep in mind ^e fact that the fiunilies of 
Microlepidoptera, as they are at present used by the leadii^ spe- 
cialists of the group, are not truly equivalent entities. Only there- 
by is a sound perspective of the group possible, and only thereby 
can further addition to the systematic structure be made along 
natural lines. 



Two Hundred and Seventy-Fourth Meetinq, 
Febhuary 5, 1914. 

A special committee consisting of Messrs. Heidemann, Schwarz" 
and Banks, presented a biographical sketch of 0. M. Reuter which 
was accepted for publication. 

The following papers were presented: 

' The highest apecialiiation, connected with the leaCminins bsbit, is 
found at the apex of several of these branches and haa therefore neen quite 
independently reached by such genera as Neplieula, Phyllorwrycter (Litho- 
eotUlig), and TUeh*Ha. 
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On the Abdominal Structure of the Beetle Larvae of the Campodei- 
form Type Dr. Adam Boving 

Ceratopogoninae Sucking the Blood of Caterpillars Frederick Knab 

Notes on Some Forest Coleophora with Descriptions of two New 
Species Carl Heinrich 

A Revision of the North American Species of the Family Perilampidse 

J. C. Crawford 



ON THE ABDOMINAL STRUCTURE OF CERTAIN BEETLE LARVi« 
OF THE CAMPODEIFORM TYPE. A STUDY OF THE RELA- 
TION BETWEEN THE STRUCTURE OF THE INTEGU- 
MENT AND THE MUSCLES.' 

By A. G. B5viNO, Ph.D., Bureau of Entomology. 

Doctor Hopkins' classical monograph of the genus DendrocUmus, 
1909,* was the first successful attempt to formulate a complete 
and practical terminology for the external structure of a Coleop- 
terous larva, and may well serve, as Doctor Hopkins expressed 
it in his introduction, ''as a guide to the determination of further 
facts relating to insect anatomy in general." The need of such a 
uniform terminology for the Coleopterous larva as elaborated by 
Doctor Hopkins in this monograph, had long been felt, because a 
truly comparative description is not possible without a defined 
terminology comprising all the body parts. The descriptions of 
even Schiodte, the unsurpassed master of larval classification, 
are lacking in this respect. The work of Doctor Hopkins was 
readily appreciated by students of the subject. Thus Henrik- 
sen' Kemner* Rosenberg,^ and the writer* have at once adopted 
his terminology in so far as it was foimd applicable to the so- 
called compodeiform larval type with which these authors worked. 
The external skeleton of the abdominal parts of this campodei- 

' Contribution from Division of Forest Insect Investigations. Bur. 
of Ent., U. S. Dept. of Agric. 

* Hopkins, A. D., The genus Dendroctonus. (U. S. Dept. Agric, Bur. 
of Ent., Tech. Ser. no. 17. Part I, Washington, D. C, 1909, pp. 57-64.) 

* HenrikBen, Kaj L., Danske Elateridelarver, Entomologiske Meddelel- 
ser, User., vol. iv, 1911, pp. 225-331. Idem, Pragtbiller og Smeldere ''Dan- 
marks Fauna/' published by Dansk Naturhistorisk Forening, 1913. 

* Kemner, A. Beitrage zur Kenntnis einiger Schwedischen Koleop- 
terenlarven, Arkiv fUr Zoologie, Bd. 7, no. 31, 1912^ p. 1-31. 

* Rosenberg, £. C, Bidra^ til Kimdskaben om Billernes Levevis. Udvik- 
ling og Sysfematik. Ill, Billefauna i Dyreboer, Entomologiske Meddelel- 
ser, vol. 10, 1913, pp. 37-76. 

* Bdving, Adam, Nye Bidrag til Carabemes Udviklinghistorie I Ento- 
mologiske Meddelelser, II ser, vol. iii, 1910, pp. 219-376. Idem, Nye 
fiidrag til Carabemes Udviklingshistorie, II. Entomologiske Meddelelser 
II, ser. vol. IV, 1911, pp. 129-180. 



While the terminology has been derived from an anatomical 
study of the inside of the integuments and of the muscles, the 
structures cannlso be made out externally, but they can only be 
understood by a study of the inside, and it would have been im- 
possible to homolc^ze the external characters without a com- 
parative study of the muscles. It should be stated however 
that the terms used in this paper for the various structural parts 
are purely provisional. The limitation and definition of the 
areas has beien the main object; the names have been a minor 
consideration. 

THE INTERSEGMENTAL SKIN 

The segments of an insect larva are, as is well known, connected 
by a perpendicular intersegmental skin, but a more intimate study 
of this skin has never been made. This intersegmental skin is 
divided on each side into two more or less wet^e-shaped parts: 
the superior cunea (s) with the point downwards, and the inferior 
cunea (i) with the point upwards. The ends of these two cune« 
pass each other more or less, that of the superior cunea always 
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in front of the inferior. At ^e end of each cunea there is a thick- 
ening of the membrane which on the inside forms a small notch 
to which muscles are attached. I call these thickenings relatively, 
the anterior (an) and the posterior (pn) cuneal notch. Another 
similar notch is found in the upper portion of the anterior cunea; 
I call this the superior cuneal notch (sn). Finally there is a fourth 
notch on the median ventral line of the posterior cimea; this I 
term the ventral cuneal notch (vn). 

THE LATERAL ZONE 

Between the posterior cuneal notch of one intersegmental skin 
and the anterior cuneal notch of the succeeding intersegmental 
skin is found, on the inside of the integument, a staflf-like or even 
carinated apodeme, which on the outside appears as a deep groove. 
This groove has been named by Doctor Hopkins the pleural suture 
(pi). Above and parallel with the pleural suture is found a 
sinxilar one which I call the antipleural suture {anti). This is some- 
times more, sometimes less developed than the pleural suture. 
It is somewhat shorter than the pleural suture and does not reach 
either of the margins of the segment. The bandlike region be- 
tween these two sutures I call the lateral zone. This lateral zone 
has, as already pointed out by Dr. David Sharp in his hand- 
book, 1901, p. 90, a mechanical use in the dorso-ventral compres- 
sion of the larval body corresponding to that of the intersegmental 
skin in the telescoping compression, and it is stiffened on the in- 
side by a circular thickening which touches both the antipleural 
and the pleural suture. This circular thickening limits an area, 
which on the outside is elevated and rounded; it is the area which 
has been termed the pleural lobe (pU) by Doctor Hopkins. The 
rest of the lateral zone is divided by oblique sutures into four 
small triangular parts, two before, and two behind the pleural 
lobe. I call these respectively the protopleurite (prpl), the deu- 
teropleurite (dpi), the tritopleurite (tripl) and the tetrapleurite 
(tetpl). All of these four small areas are prolonged more or less 
upward along the superior cunea. 

The whole lateral zone can be compressed by two systems of 
perpendicular muscles. The muscles of the first system rim 
upwards from the middle of the pleural suture; while the muscles 
of the other system run downward from each end of the antipleural 
suture. When the muscles are relaxed, the pleural and antipleural 
sutures are again separated by the elasticity of the pleural lobe 
and of the oblique sutures. 



run down to the pleural suture {pi). The parascutmn is divided 
by a more or less curved line connecting the scutal and the para- 
scutal line. I call this line the parascutal divisor (d). It is de- 
termined by a flat muscle band (ds), which runs backwards to 
, the superior cunea (a). This line is in reality a row of little dots 
and varies considerably in size and position in the different types 
of larvae ; often it is also continued downward, below the parascutal 
line. The postscutellum {psci) is limited by the postscutellar 
line, which runs behind the parascutum through the superior 
attachment of the muscle (pscl-fti/pi)ia"<i terminates at the poste- 
rior end of the antipleural suture. The spiracular area {spa), 
is characterized by the presence of the spiracle and is limited above 
by the parascutal line, below by the antipleural suture. 

AREAS BELOW THE LATERAL ZONE 

Below the pleural suture the segment is separated into the 
following areas: the hypopleurite {kypl) inamediately below the 
pleural suture, the presternum {prsl) and sternum (sO, generally 
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more or less united, separated by the triangular parastemum 
(past), from the stemellum (stl), behind which is the poststemellum 

The line limiting the hypopleurite below, I call the hypopleural 
line (hypl) and it is detennined by perpendicular muscles running 
from the posterior end of the antipleural suture (anti-hypl). This 
hypopleural line consists of two pieces. Below the anterior 
piece lies the parastemum, below the posterior, the poststemellum. 
The line separating the parastemum from the sternum I call the 
sternal line {st) . This is determined by three long oblique muscles, 
two from the superior cunea, just in front of the spiracle of the 
following joint (s-st) and one {an-^t) from the anterior cuneal 
notch. The two first mentioned muscles are closely united at 
their lower end in the Trogosita and Alaus larvae, while in Clerus 
they are plainly separated (fig. 1, pi. III). The line limiting 
poststemellum anteriorly against stemellum I call the postster- 
nellar line (ps^Z), and this is determined by a short oblique muscle 
from the anterior cimeal notch (an-pstl). The other, anterior, 
side of stemellum is defined by a line, the stemellar line (sfi), 
from the end of the anterior piece of the hypopleural line to the 
posterior end of the sternal line. 

The study of the muscles, is as stated in the beginning, essential 
to the correct understanding of these integumental parts. With- 
out such a study it is well nigh impossible to interpret the struc- 
ture of the surface in the more complicated cases. A few examples 
will suffice to demonstrate this. In AlaiLS (fig. 8, pi. VI), the mus- 
cles show that the first line below the pleural suture is but a branch 
from the hypopleural line which is normally simple, and that the 
hypopleurite, consequently, in this larval type consists of two 
distinct pads, while in the other types this area is undivided. 
Similarly, it could not have been recognized without muscle study 
that the broken sternal line in Trogosita (fig. 5, pi. V), is identical 
with the straight sternal line in Clerus (fig. 1, pi. IV), and Alaus ^ 
a modification which makes the shape of the parastemum quite 
different in these forms. 

In the above I have only mentioned the muscles, which have 
a direct bearing on the formation of the various areas. There 
are, however, a great many others, and a short account of these 
may be useful in the identification and location of the leading 
muscles, used in this paper. They are: 

(«-«). Longitudinal, bandlike dorsal, muscles in parallel series 
immediately underneath the integument as far down as to the 
spiracle; they nm between a superior cunea in front and the 
following superior cunea posteriorly (fig. 3). 

(i-0- Longitudinal, bandlike, ventral muscles in parallel series 



{spo'pn). A pair of perpendicular muscles between the poste- 
rior cuneal notch and the spiracular area just below the spiracle. 

{pl-hypl). One or some few small vertical muscles from the 
middle of the pleural suture to the hypopleural line (fig. 4, fig. 
6, 2. Not found in Alaus.) 

(telpl-hypl). A vertical muscle from the tetrapleurite to the 
hypopleural line (fig. 4). 

Ipsd-hypl). A long, perpendicular muscle from postscutellum 
to the hypopleural line, the definition of the postacutellar line 
{fig. 2). Seep. 58. 

In the preceding I have endeavored to demonstrate that the 
abdomen of the larvte under consideration is made up, in an 
identical manner, of the intersegmental skin, the lateral zone, and 
the regions above and below the lateral zone, and further that the 
arrangement of the muscles between these parts is uniform. This 
remarkable uniformity of structure has been preserved through- 
out the genetic evolution because it enables and conditions the 
elementary movements of the abdomen. These elementary 
movements are but two. First, the telescoping of the segments, 

'/ui indicates "forwards to;" bw indicates "backwards to." 
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by which the intersegmental skin is bent inwards and the front 
margin of each segment is pushed into the posterior margin of the 
preceding segment. Second, the dorso-ventral flattening of the 
abdomen by which the lateral zone is compressed and the edges 
of the two cunesB are made to pass further by each other. 

The telescoping movement is mainly produced by contraction 
of the longitudinal muscle bands and the dorso-ventral movement 
is performed by contraction of the perpendicular muscles. The 
oblique muscles assist in both of these movements. It is a matter 
of com^se that in these elementary movements of the abdomen 
the muscles on both sides of the body act in unison. A one-sided 
action of the longitudinal muscles controlling the telescoping of 
the segments natiirally produces a movement of the abdomen to 
that side, movements which, however, are more or less assisted by 
the system of transverse and especially of the oblique muscles. 
In a great many beetle larvae, more especially in those which live 
in galleries in wood or bark, such as Cerambycids or Trogosita, 
or those which crawl among moist, dead leaves, such as the Hy- 
drophilids: Enochrus and Hydrohius, are developed the so-called 
ambulatory ampullse, which assist in the locomotion. 

There seem to be no special muscles for the retraction of these 
ampullse; they are controlled by a mechanical combination of 
muscles, present in all campodeiform larvae. 

It should be noted here, that the muscles only cause the con- 
traction of these ampullse as well as the compression and telescop- 
ing of the segments. The opposite action in these larvae by which 
the parts are extended is not produced by the muscle system at 
all, but by blood pressure, aided by the elasticity of the integu- 
ment, which in some parts is especially developed for this purpose, 
as in the sutures and circular thickening of the lateral zone. 



In discussing the foregoing paper Dr. A. D. Hopkins said: *'I 
am naturally gratified that the results of Doctor Boving's study 
of the muscles of the abdominal segment in certain * campodei- 
form' types of coleopterous larvae has tended to verify my con- 
clusions and suggestions relating to the external elements of the 
•cruciform' type as represented by the scolytid larvae. 

"I want to congratulate him on this splendid piece of work 
and the further contribution of facts bearing on this important 
subject. It is of the greatest importance that we should be able 
to identify the immature stages of forest insects because it is the 



morphology of the hexapodal type. 

"All of this showa that the essential features in the development 
from the egg to the adult in the insects with a so-called incomplete 
metamorphoses is not so very different from those in insects with 
a so-called complete metamorphoses. Therefore much of the 
terminology, as applied to the primary elements of the adult, is 
applicable to all stages, such as the tergum with its prescutum, 
scutum, scutellum and postscutellum, the sternum with its pre- 
stirnum, sternum, sternellumandp03tstemellum;thepleurum with 
its epipleurum and hypopleurum; the epipleurum with its epimeral 
an^a, lobe or sclerite and its spiracle area, lobe or membrane; the 
hypopleurum with its episternal area, lobe or sclerite and its coxal 
area, lobe or coxa — and so on as applied to all body segments of 
all stages. 

"It must be kept in mind, however, that there is an almost 
uuiimited range of modification in each and all of the named 
elements. There is often a most complex subdivision of one, the 
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fusion of two or more or the suppression of one or more elements. 
Therefore, in order to correctly homologize and generalize, one 
must have a comprehensive knowledge of the manifestation of the 
primary elements as represented by characteristic examples of 
all stages in all orders." 



GERATOPOGONINi^ SUCKING THE BLOOD OF CATERPILLARS 

Bt Frederick Knab, Bureau of Entomology. 

Under date of December 29, 1913, my friend Mr. C. A. Mosier 
sent me from Florida some small Diptera with the information 
that they were sucking the blood of a sphingid caterpillar which 
was feeding on the foliage of the papaya. The flies were busily 
sucking, while the caterpillar thrashed about and in that way 
succeeded in dislodging some of its enemies. The caterpillar was 
that of the well-known papaya sphinx, Erinnyis ello L. The 
flies, strangely enough, were of two widely different species, one 
of them a biting chironomid of the genus Fordpomyia, the other 
a lauxaniid of the genus Pachycerina. The Fordpomyia, of. 
which fourteen females were sent, proves to be closely related to 
the Antillean F. propinquus Will., but distinct and undescribed, and 
I propose, to call it Forcipomyia erudcida. Specimens collected 
by Mrs. A. T. Slosson at Lake Worth and Biscayne Bay, Florida, 
stood in the national collection labeled '^Culicoides eriophorus Will." 
and included with them were specimens of Fordpomyia propinquus 
from Cuba. I find it necessary to mention these erroneous de- 
terminations, as they have found their way into the literature of 
the present subject.^ 

Prof. C. F. Baker records a biting midge attacking the cater- 
pillars of the geometrid moth Melanchroia geometraides (Walker) 
in Cuba, swarming about them and killing large numbers of them.* 
The midges were determined by the late D. W. Coquillett as 
'^Ceratopogon eriophorus Will.," but it would seem that the speci- 
mens were not preserved. As there are no true eriophorus in the 
collection, and the Cuban specimens (collected by Mr. E. A. 

^ In this connection it should be noted that Williston's description of 
F. eriophorus (Trans. Ent. Soc. Lond., 1896, p. 279) is of the female, and not 
of the male as there stated. The figures of the tarsus and wing of F, pro- 
pinquus (1. c. pi. 9, fi^. 41, 41a) also are of the female, instead of the male^ 

' Remarkable habits of an important predaceous fly (Ceratopogon 
eriophorus Will.). U. S. Dept. Agric, Bur. Ent., Bull. 67, pp. 117-118, 
1907. 
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It may be further pointed out that Ceratopc^oninie have been 
observed attacking adult insects. F. H. Gravely, in India, found 
a specimen of Culicoides attacking an Anopheles mosquito, the 
former having its proboscis so firmly fastened in the abdomen of 
the mosquito that it remained attached when the catch was placed 
in alcohol.* It must be pointed out that some species of Culi- 
coides are very troublesome blood-suckers of man and of other 
warm-blooded animals, so that Gravely was well justified in think- 
ing that his Culicoides probably normally "sucks mammalian blood, 
and was taking it second-hand from the mosquito." But more 
recent observations, made by Major N. P. O'Gorman Lalor in 
Lower Burma, show that these attacks of Ceratopogoninfe upon 
mosquitoes are far too frequent to be accounted for in this way. 
In these observations three species of Anopheles were found to be 
attacked. Caught specimens of A nopheles fuliginosua "have 
been found infested to the extent of 6 per cent, and this probably 
implies a much wider infestation of that species in nature."' 

' Mem. Inst. Oswaldo Crui, IV, p. 24, 1912. 

' Mosquito sucked by a midge. Recortls Indian Mus., iv, p. 45, 1911. 
' Not<? on a parasitic fly which infests roalaria carrying Anopheles in 
Lower Burma. Paludlsm (Simla), no. 5, pp. 42-43, 1912. 
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Recently I have had the priviledge of examining specimens of a 
species of Ceratopogon (restricted sense) captured by Mr. I. P. 
Kryger in Denmark while fastened to the wings of a geometrid 
moth {Cidaria didymata L.). So tightly had the small flies in- 
serted their beaks into the wing-veins of the moth that they 
remained in position long after they had been introduced into the 
killing-bottle and death had followed.® Of course the moth must 
have been a recently emerged one, in which the blood was still 
present in the wing-veins. The midges belong in the neighbor- 
hood of Ceratopogon murinus Winnertz, but I have been unable to 
place them satisfactorily and they are probably an xmdescribed 
species. 

As to the Pachycerina captured by Mr. Mosier along with the 
Forcipomyias on the caterpillar of the papaya sphinx, nothing 
appears to be known of their habits. Probably they were attracted 
by the blood exuding from the injured caterpillar, and were not 
participants in the primary attack of the Forcipomyias. The 
species was represented in the national collection by a single speci- 
men taken by Mrs. Slosson at Biscayne Bay, Florida, and deter- 
mined by D. W. Coquillett as Pachycerina flavida Wiedemann. 

Forcipomyla erucicida n. sp. 

Female: Occiput dull brown, clothed with coarse yellow hairs. Anten- 
nse with the shaft yellowish, shading to brownish distally, the proximal 
joints subglobose and subovate, the last five lengthened, subcylindrical. 
Palpi black, the antepenultimate segment thickened, the penultimate 
nearly as long, slender, subcylindrical, the last joint short. Thorax and 
scutellum brownish black, a pale spot on the humerus, clothed with coarse, 
shining yellow hair. Postnotum black. Abdomen black, clothed with 
blackish hairs with yellow luster. Wings smoky, clothed with coarse 
blfick hairs, a patch of yellow hairs at base of costa; subcostal cell thick- 
ened and strongly pigmented, its distal end slightly heyond the middle of 
the wing. Halteres with white knob. Legs yellowish, clothed with coarse, 
irregular yellow hairs, a broad blackish ring at the ends of the middle and 
hind femora, a narrower blackish ring close to base of the corresponding 
tibis; tarsi tinged with brown, slender, the first joint of the hind pair about 
half the length of the second, last joint slightly thickened, subcylindrical. 
Claws long and slender; empodium fleshy, ciliate. Length: Body about 
2 mm., wing 2 mm. 

Male: Antennse plumose, luteous brown, the tori very large, the proxi- 
mal joints of the shaft subglobose. Palpi considerably longer than in the 
female. Abdomen slender, elongate, black, with broad pale segmental 
rings on the proximal half; lateral ciliation of long and coarse brown hair 



* En Myg, der angriber en Sommerfugl. Ent. Meddel., pp. 83-88, 1914. 



whitiah knob. Legs yellow, clothed with coarae, irregular yellow haira; 
an ill-defined brown ring subapically on middle and hind femora; entire 
fore tarsi infuBcated, middle and hind tarai with the last three joints dark; 
tirat joint of bind tarsi slightly less than half the length of the second, the 
last joint nearly as long as the fourth. Claws long and slender ;enipodium 
fleshy, ciliate. Length: Body about 1.5 mm., wing 1.7 mm. 

Plantation "La Oaxaquefia," near Santa Lucrecia, Mexico, 
October, 1911. (F. W. Urich.) 

Type: Cat. No. 18420, U. S. N. M. 



By Cahl Heinrich, Bureau of Entomology. 

The following species of Coleophora were reared by Mr. A. 
Busck and the writer during the past summer, at the Falls Church , 
Virginia, station of the Forest Insect Investigations Division of 
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the Bureau of Entomology. The writer is indebted to Mr. Busck 
for final determination of the species. 

Goleophora leucochrysella Clemens. Dyar N. A. Lp. No. 6026. 

Eleven specimens of this beautiful moth were reared under 
Hopkins U. S. No. 11135. 

Larval case 10 to 11 mm. long; first two-thirds made from material of 
the leaf; light yellow; elongate cylindrical, somewhat flattened and slightly 
bulged in the middle with distinct fin-like projection from base to middle; 
mouth deflected about 30 degrees; posterior third made of pure silk, slightly 
darker, curving in to a blunt point and splitting vertically along the pos- 
terior extremity of the keel. 

Habitat: Falls Church, Virginia, and Charter Oak, Pennsylvania. 

Foodplant: Castanea dentata 

The larva mines the leaves from the under surface. The clear, 
rectangular mine with the small circular entrance on the imder 
side clearly distinguishes the work of the species. A number of 
full grown larvae collected at Falls Church, Virginia, during the 
early part of May, by Mr. Busck and the writer, pupated June 2, 
the adult moths issuing June 16 to 20. The larvae overwinter in 
the cases, which are attached to the twigs or the bark of the tree, 
and feed up during the following May. 

Two new species of Hymenopterous parasites of the larvae 
{Microdua sp. and Microbracon sp., determined by Mr. S. A. 
Rohwer) were reared from larvae collected at Falls Church, and 
from a couple of larvae collected at Charter Oak, Pennsylvania, 
by Mr. T. E. Snyder, of the Bureau of Entomology. 

Goleophora carpinella n. sp. 

Palpi grayish white tinged with brownish ochreous. Antennae slightly 
thickened and clothed with brownish ochreous scales to basal fourth ; white 
beyond and distinctly annulated with deep brown. Face and head brownish 
ochreous shading to white. Fore-wings deep brown with darker dustings 
in apical portion and with white streak along costa from base to costo- 
apical cilia, narrowing and faintly visible beyond first third and bordered 
with brown on extreme costal margin; cilia shaded from brownish ochre- 
ous on costo-apical to lead gray on dorso-apical portions. Hind-wings dull 
steel gray, cilia steel gray along costal and lead gray along dorsal mar- 
gins with lighter shadings toward base of wing. Abdomen brown dusted 
with grayish white above and beneath ; anal tuft slightly paler brown. Legs 
light brown on outer, white on inner side, tarsi annulated with darker 
brcwn. Alar expanse: 7 to 7.5 mm. 

Habitat: Hyattsville, Maryland. 
Foodplant: Carpinus. 



Foodplant: Alnus. 

Type: Cat, No. 18184, U. S. N. M. 

Descrilx'd from three specimens reared June 30 and July 5, 1913, 
under Hopk. U. S. No. 11139, from larvae feeding on leaves of 
Alnus. 

The larval case is dark brown, rather rough and fibrous; 6 to 7 
mm. long by 1.5 mm. wide; a slightly flattened cylinder in form, 
with posterior end flattened to somewhat curved edge like the 
blade of an axe; mouth deflected to 90 degrees. 

This species so closely resembles C. caryafoliella Clemens, that 
it is diflticult to separate the two on adult characters. I find 
quite a little variation in the specimens of the hickory species 
before me, so that whatever very slight size and color differences 
there are, offer no sure means of differentiating the species. It 
seems however, that in this case the differences in the foodplant 
and larval cases should be sufficient to warrant the erection of a 
new species. 

The chief structural differences are in the posterior end and 
mouth of the case. In carycefoliella the posterior end is flattened 
to a straight line, and the mouth deflects to about 40 degrees. 
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In alniella the posterior end is flattened to a slightly curved line 
and the mouth deflects to about 90 degrees. These diflferences are 
constant in all the specimens that have come under my obser- 
vation. 

Coleophora querciella Clemens. Dyar List N. A. Lep. No. 6040. 

Palpi white with very fine golden brown dustings on apical segment. 
Antennal base clothed above with a long projecting tuft; white, inter- 
marked with golden brown. Antennse white, annulated beyond basal 
fourth with light brown. Face and head white. Fore- wings white with 
apical dustings shading from golden brown to black; cilia black on cQsto- 
apical portion to silver gray on dorsal margin. Hind-wings and costal 
cilia of same, argentious with faint golden overtone; dorsal cilia somewhat 
darker. Abdomen white. Legs white with faint brownish markings; 
tarsi not annulated. Alar expanse: 12 mm. 

Habitat: Falls Church, Virginia. 

Foodplant: Quercus. 

Two adults reared under Hopk. U. S. No. 11135c and 11135d 
from larvffi collected on Qv^cus pnnns and Quercus aJba. Moths 
issued June 21 and 25, 1913. I had considerable misgiving about 
the identity of the species, as Clemens knew it only in the larval 
stage and his description of the larval case, while corresponding 
in nearly all details with the specimens before us, is misleading in 
one point. He describes the posterior end as "squarely excised," 
while as a matter of fact it curves inward to a blunt point, similar 
to C, leucochryseUa Clemens. Larval case 9 mm. long. 



THE SPECIES OF PERILAMPIDiC OF AMERICA NORTH OF 

MEXICO. 

By J. C. Crawford, U, S. National Museum. 

The species in this family fall in three genera EuperilampuSf 
Perilampu^, and Chrysohmpus, The species which Ashmead 
referred to the genus EkUus must be transferred to Chrysolampus 
since it has only one ring joint and Walker's original description 
of Elatu^ characterizes that genus as having two ring joints. 

Genus Euperilampus Walker. 

The only species of this genus occurring north of Mexico is E. 
triangularia Say. E. apacus Ashm. is a Eurytoma, Doctor Ashmead 
being misled by a piece of extraneous matter which had adhered 
to the scutellum. 



7. Third joint of aotennffias long ae wide ariomoceruea.Bp. 

Third joint of antenns much shorter than wide 8 

8. Wings under marginal veins with a large infuBcated cloud 

slygicus Provancher 
Wings without such a cloud 9 

9. Malar furrow distinctly longer than width of malar space at apex 

Malar furrow shorter than width of malar space at apex 10 

10. Sides of face above vertically wrinkled; in male the wrinkles extending 

downward to level of insertion of ant«nnie chrysopee n. sp. 

Sides of face smooth 11 

11. Punctures along middle line of mcsoBCutum and seutellum well sepa- 

rated .graniiln3ii» n.ap. 

Punctures of middle of mesoscutum and seutellum close 12 

12. Small less than 3 mm. face above gently curved fulvicornia Ashmead 

Large, about 4 mm., face above produced, angulated from anterior 

ocellus laterad and no true carina beyond, simulating one being 
sharply angulated canadcnMis n. sp, 

Perllampus subcarlnatua n. sp. 

Femiite: Length 3 mm. Dark olive green; facial carina delicate, reach- 
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converging toward clypeus, behind the malar furrow with similar more 
distinct rugulsD extending in the same general direction; ocellar triangle 
transversely rugulose ; pronotum and mesonotum coarsely rugoso-punctate, 
inner margin of parapsidal areas with a broad smooth band ; scutellum with 
the apex emarginate; legs green, bases and apices of tibise, underside of 
anterior tibise and tarsi testaceous. 

Type-locality: San Bernardino County, California. 
Type-specimen: Cat. No. 18298, U. S. N. M. 
Described from two specimens collected in May. 

Perilampus robertsoni n. sp. 

Female: Length about 2.5 mm. Black, face smooth, malar furrow dis- 
tinctly longer than width of malar space at apex, facial carina indistinct 
beyond the point where it turns downward along inner orbits; ocellar tri- 
angle rugulose, in front of lateral ocelli indistinctly rugulose; pronotum 
and mesonotum coarsely rugoso-punctate ; inner margins of parapsidal 
areas with a broad smooth area; scutellum at apex slightly emarginate; 
legs black, the knees, bases and apices of tibi® and the tarsi testaceous. ^ 
Male: Length about 2.5 mm. Similar to the female but the malar space 
vertically lineolate; the facial carina distinct almost to lower margin of 
eyes; ocellar triangle and the areas in front of lateral ocelli more distinctly 
sculptured than in female. 

Type-loccdity: Southern Illinois. 

Type-specimen: Cat. No. 18299, U. S. N. M. 

Described from one female and two males collected by Mr. 
Chas. Robertson and bearing his Nos. 9729 (type female), 9841 
(allotype), 9730 (paratype). 

This species is named in honor of the collector and is readily 
distinguished from the other species by the elongate face. 

Perilampus carinifrons n. sp. 

Female: Length about 3.25 mm. Black, facial carina extending only 
slightly below middle of anterior orbits; face smooth, malar space verti- 
cally lineolate; antennse dark brown, scape black; ocellar triangle indis- 
tinctly transversely rugulose, pro- and mesonotum coarsely rugoso-punctate, 
inner edge of parapsidal areas with a broad smooth band ; legs black, the 
knees reddish, tarsi testaceous. 

Male: Length about 2 mm. Similar to the female but the funicle fer- 
ruginous beneath; the tibise obscurely reddish. 

Type-locality: Kerrville, Texas. 

Other localities: Corpus Christi, Beeville, and Dallas, Texas. 

Described from four females and two males; types collected by 
F. C. Pratt, Jime 19, 1907; two females from Corpus Christi 
collected October 16, 1908, by Messrs. J. D. Mitchell and F. C. 



No. 1596, and one, No. 1630. 
Perilampus anomocerus d. ap. 

Female: Length about 2 mm. Green, with the thorax above coppery 
and the abdomen so dark as to appear almost black; face produced, the 
malar furrow elightly longer than the width ot the malar space at apex; 
upper margin of the clypeus slightly below the level of the lower margin of 
eyea; face rather densely pubescent, each hair situated in a, distinct punc- 
ture; anterior portion of the malar epace smooth, poBt«rior part vertically 
rugulose; scape green, rest of antenQa^ ferruginous, above brownish; ring- 
joint distinctly as long as broad; mesonotum coarsely umbilicately punc- 
tured, the punctures well separated especially along median line, the space 
between the punctures finely lineolate; medial half of parapsidal areas 
smooth, polished; wings hyaline, with a small indistinct brownish spot at 
apex of submarginal vein; femora, except apices, greenish, tibia; and tarsi 
reddish testaceous. 

AU<iiype: Length about 2 mm. Similar to the female except in sec- 
ondary sexual characters. 

Type-locaiity: Colorado. 

Type-specimen: Cat. No. 18302, U. S. N. M. 
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Described from nine females and two males from a large series 
in the C. F. Baker collection, the types and one paratype female 
with his No. 1584, the paratype male and one female with his 
No. 2044, one No. 2084, one No. 2158, and four. No. 1591. 

Perilampus similis n. sp. 

Female: Length about 2 mm. Black, with a more or less distinct greenish 
tinge on head and thorax; very similar to P. anomocerus, having a similar 
produced face but the ring-joint very short, distinctly less than half as long 
as broad; femora black, tibiae and tarsi reddish testaceous, the tibise all 
with a dark brown stripe above. 

Type-locality: Colorado. 
Type-specimen: Cat. No. 18303, U. S. N. M. 
Described from four specimens from the C. F. Baker collection, 
all bearing his No. 2041. 

Perilampus chrysopae n. sp. 

Female: Length about 2 nmi. Green, malar furrow about half as long 
as width of malar space at apex; upper part of face wrinkled; ocellar tri- 
angle transversely rugose; scape greenish, flagellum ferruginous with the 
base somewhat brownish; pro- and mesonotum coarsely, closely rugoso- 
punctate, inner half of parapsidal areas smooth; scutellum at apex emar- 
ginate; legs greenish, knees, bases and apical portion of tibise and tarsi 
testaceous. 

Male: Length about 2 mm. Similar to the female but the sculpture of 
the face much stronger and extending half way down anterior orbits; 
antennae above brown. 

Type-locality: Batesbnrg, South Carolina. 

Type-specimen: Cat. No. 18304, U. S. N. M. 

Described from seven females and six males reared from cocoons 
of Chrysopa sp. with the Bm*eau of Entomology, U. S. Department 
of Agriculture Hunter No. 3414. 

Perilampus granulosus n. sp. 

Female: Length about 2 mm. Green, malar furrow almost as long as 
the width of malar space at apex; flagellum ferruginous; pedicel brown; 
scape with a distinct greenish tinge; pro- and mesonotum coarsely umbili- 
cately punctured, the punctures well separated especially medially where 
they are more than half a puncture width apart, the space between punctures 
on rear of mesoscutum and on scutellum smooth; laterad on scutellum, 
parapsidal areas and middle lobe of mesoscutum between the pimctures the 
surface is granular; inner edge of parapsidal areas with a broad smooth 
band ; femora brown, their apices, the tibise, and tarsi reddish testaceous. 

Male: Length about 2 mm. Similar to the female except in secondary 



collection; the female with his No. 2021, the male, No. 2066. 

This species, owing to the produced vertex, resembles the species 
belonging to the other section of the genus but careful examina- 
tion shows that the face !}ear9 no real carina, the sharp angu- 
lation of the produced portion merely simulating a carina. 

Genub Chrysolampus Spinola. 

Doctor Ashmead considered Lamproslylus as a synonym of 
Chrysolampus and this synonomy is here adopted. L.floridanus 
Ashm., however, is a species of the %ea\}s Eurytoma, and is con- 
sequently omitted. 

TABLE OF SPECIES. 

1, Mcsoscutum and scutellum eoaraely rugoso-punctate lycti a. ap. 

Mcaoscutum not as above, either with well separated pundurea or linely 

2, Mesoscutum transversely rugulose. ... , .<tKjfHi6rt'i' Ashm. 

MesoBCutum punctured 3 

3, Seiitellum parapaidal areas and proiiotum above, extcpt anteriorly, 

almost entirely impuncturcd jmrdp-unctalus n. sp. 
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Ghrysolampus lycti n. sp. 

Female: Length about 2.75 mm. Dark bronzy with the head green and 
the abdomen so dark as to appear almost black; sides of face below level of 
insertion of antenn® obliquely rugose, above smooth, rear of head circularly 
rugose with the posterior orbits smooth; parapsidal areas smooth, the outer 
margin with about two rows of very coarse punctures, sculpture of the 
median lobe of mesoscutum and of scutellum is in reality umbilicate punc- 
tures but they are so coarse and crowded as to become reticulately rugose ; 
scutellum before apex with a transverse carina and back of this one row of 
longitudinal carins; propodeum reticulately rugose, medially with a longi- 
tudinal carina; femora brown, with a greenish luster, posterior ones more 
green; knees, tibi® and tarsi reddish testaceous, the posterior tibise brown 
except bases and apices; abdomen smooth. 

Male: Length about 2.5 mm. Similar to the female but the face above 
level of insertion of antennse is vertically rugulose. 

Type-locality: Top of the Alleghanies, Pocahontas County* 
West Virginia. 

Host: Lyctus striatus. 

Type-specimen: Cat. No. 18307, U. S. N. M. 

Described from one female and seven males collected by Dr. 
A. D. Hopkins and recorded imder his West Virginia note No. 5781. 

This is the species recorded in Bulletin 32, West Virginia Agri- 
cultural Experiment Station by Dr. A. D. Hopkins as Perilampus 
hyalinus Say, the determination being made by Doctor Ashmead. 

Ghrysolampus parcipunctatus n. sp. 

Female: Length about 3 mm. Green, face below level of insertion of 
antenna with fine oblique strise which at insertion of antennse curve and 
extend upward for a short distance but are much more indistinct than the 
oblique portion; face with large scattered punctures; posterior surface of 
head very finely circularly striate ; pronotiun with scattered large punctures, 
viewed from above the visible portion except at extreme base almost im- 
punctured; middle lobe of mesoscutum basally transversely rugulose and 
with scattered large punctures; parapsidal areas with a few punctures out- 
wardly and a few along inner line; scutellum with a few large punctures 
basally and along lateral margins; propodeum with medial longitudinal 
carinse, very finely substransversely rugulose; petiole about as long as pro- 
podeum, with a median longitudinal carina, the sculpture about as coarse 
as that on propodeum; coxse and femora green; apices of femora, tibise and 
tarsi reddish testaceous, tibise with a brownish spot medially. 

Type-locality: Los Angeles County, California. 
Type-specimen: Cat. No. 18309, U. S. N. M. 
Described from one specimen collected in April. 



By Otto Heidemann, Bureau oj Entomology. 

Dr. O. M. Reuter, entomologist, poet and philosopher, one of 
our foremost hemipterists, died on September 2, 1913, in Abo, 
Finland, his native town, at the age of sixty-three years. 

P'ive years before his death his eyesight became impaired and 
during the last two years he was totally blind. In spite of fail- 
ing eyesight he contemplated new studies in some groups of the 
Hemiptera and finished some of his manuscripts with the aid of 
his assistant, Dr. B. Poppius. 

In his last letter written in September, 1912, Doctor Reuter 
said: "I intend to finish my work on the Termatophylidte and 
have the paper published in Wytsman's Genera Insectorum, 
also the genera of Cimicidse." 

His chief study was the large and very difficult family of the 
Capsidffi (or Miridie of some authors). Besides numerous Palae- 
arctic species, he described 56 new species of Nortli American 
Capsids as early as 1875, and 78 more new species in his publication 
on Neartic Capsidse in 1909. In 1905, appeared his classification 
of the Capsidae (Hemipterologische Speculationen) ; but the 
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most important work he published in recent years was an essay 
written in German "Neue Beitrage zur Phylogenie and Systejnatik 
der Miriden, 1910/' 

He described many North and South American, Mexican and 
West Indian Capsid^ and some new North American species of 
the families Pentatomidse, Anthocoridse, Nabidse and R^duvidse. 

It was his good fortune to possess great energy and working 
power, which enabled him, while performing his duties as an 
instructor in zoology at the University of Helsingfors, to publish 
nearly 500 papers upon the subject of entomology. 

The following is a list of papers on American Hemiptera pub- 
lished by Doctor Renter: 

Acanthiidse americanse. Ofv. K. Vet. Ak. Forh., 1871, p. 557-568. 
Capsinse ex America boreali in Museo Holmiensi asservatfie. Of v. K. Vet. 

Ak. Forh., 1875, no. 9, Stockhohn. 
Monographia generis Oncocephalus proximeque affinium. Act. Soc. Sc. 

Fenn., xii, 1883, pp. 675-758. 
Monographia Anthocoridarum orbis terrestris. Act. Soc. Sc. Fenn., xiv, 

1884, pp. 555-758. 
Monographia Ceratocombidarum orbis terrestris. Act. Soc. Sc. Fenn., 

XIX, no. 3, 1891, p. 28. 
Voyage de M. E. Simon au Venezuela. Ann. Soc. Ent. Fr., xli, 1892, pp. 

391-402. 
Zur Kenntniss der Capsiden Gattung Fulvius Stal. Ent. Tidskr., xvi, 

1895, pp. 129-154. 
Species palsarcticse generis Acanthia Fabr. Latr. Act. Soc. Sc. Fenn., 

XXI, no. 2, 1895. 
Miscellanea Hemipterologica. Ofv. Fin. Vet. Soc. Forh., 1902, pp. 141-188. 
Monographia Generis Heteropterorum Phimodera Germ. Act. Soc. Sc. 

Fenn., xxxiii, no. 8, 1905. 
Hemipterologische Speculationen 1 (Die Klassification der Capsiden). 

Festschrift fUr Palm^n, no. 1, Helsingfors, 1905. 
Capsids Stalianse secundum specimina typica redescriptse I, II. Ofv. 

Fin. Vet. Soc. F6rh., no. 12, 1905. * 

Capsidse in Venezuela a Fr. Meinert collectsB enumerate novseque species 

descriptse. Ofv. Fin. Vet. Soc. F6rh., no. 20, 1905. 
Gapeidse novse in insula Jamaica. Ofv. Fin. Vet. Soc. F5rh., xlix, 1906- 

1907, no. 5. 
Capsidse in Brasilia collectee. Annalen des K. K. Naturhistorischen Hof* 

museums, Bd. xxu, Heft. 1, 1907. 
Eine neotropische Capside als Orchideenschadling in Europaischen Waim- 

h&usem. Zeitschrift flir wissenschaftliche Insectenbiologie, Bd. lu, 

1. Folge, Bd. xn, 1907, Heft. 8, pp. 251-254. 
En nordamerikansk hemipter funnen in Norge. Ent. Tidskr., xxviii, 

1907, pp. 81-«2. 



F6rh., ltd. liv, 1911-1912, no. 6. 
TlemipHT-ilopsfihe Misccllen. Ofv. Fin. Vcl. Soc. Forh., Bd. liv, 1911- 

1'J12, HO. 7. 

Zur gcncrischi?]) Teilung der |ialaearctisch<;n and Dearktischca AcaDthiadcn. 

Ofv, Fin. Vet. Hoc. Fiirh, Bd. liv, 1911-1912, no. 12. 
tJber SiM'cinotus luteiccpa Itcut., und Besclireibung einer neuen Bryocorine 

(Hoi.L, Het.). Annales de la Soc. Ent. cie Bcl(?i([uc, Tom. Lvii, 1913. 



A NEW SPECIES OF THE BRACONID GENUS PHANEROTOMA 

WESMAEL. 

Bv R. A, CusilMAN, Bureau of Eniomnlogy. 



Phanerotoma recurvartte a. sp. 

Fii'i'ih-: length 3 mm. Flavous, somewhat paler medially on first and 
aecond tiTiiiti^a, wings hyaline. Face, vertex and posterior orbits finely 
ftliaKri'cni'd, clyrwus smooth, somewhat paler than face, outline laterally 
and apLi'ally with bron'n, the suture straight, man dibtcs pale outlines and 
tipped with brown; oceiput behind ocelli finely, transversely striate; eyes 
large, the malar space hardly one-fourth as long as the greatest dia 
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of the eyes, ocelli situated in a blackish spot; antennse flavous with dark 
tips, scape large, as long as pedicel and first flagellar joint together, last 
four joints of flagellum bead-like; thorax finely shagreened and clothed 
with short, fine, silvery pubescence ; propodeum with an irregular transverse 
carina and an indistinct triangular areola, the posterior face irregularly, 
longitudinally striate ; wings hyaline, veins brown except in middle of wing, 
where they are pale, stigma and parastigma pale more or less infuscated 
behind; coxse, trochanters, tibiae basally, and anterior femora whitish, 
apical tarsal joints blackish, apex of posterior tibise somewhat infuscated, 
legs otherwise concolorous with the body; carapace except apically on the 
third tergite distinctly, coarsely, longitudinally striate, apically and be- 
tween the strise shagreened, deeply, roundly emarginate at apex, venter 
whitish. 

Male: Differs from the female prinicipally in having the scape relatively 
shorter, the flagellar joints beyond the middle longer, and the emargina- 
tion of the carapace less pronounced < 

Type: Cat. U. S. Nat. Mus. No. 18417. 

Type-locality: Benton Harbor, Michigan. 

Host: Recurvaria nanella Hiibn. 

Described from four females and four males reared June 24, 
1913 by J. H, Paine of the Bureau of Entomology, under Quaint- 
ance No. 10602. 



Dr. J. M. Aldrich addressed the Society informally on the use 
by Indians of the west of larvae of a species of the genus Coloradia 
as food, and exhibited specimens. 



CONCERNING SOME APHELININ^B. » 

By L. O. Howard. 

Genus Mesidia Foerster. 

Mendia Foerster. Hymenopterologische Studien, Heft. 2, 1856, p. 30. 

The genus Mesidia was founded by Foerster on page 30 of his 
Hymenopterological Studies, second part (1856) but he mentioned 
no species. Kirchner, in his Catalogue of the Hymenoptera of 
Europe (1867) lists, on page 143, Mesidia paUida Kirch., and in 
a footnote states that as Foerster founded the genus and kept 
his species in manuscript which was never published he takes the 
liberty of giving a specific name to help establish the genus. In 
this condition the genus rested imtil 1904, when Gustav Mayr 



^ Presented at the meeting of April 2, 1914. 



(and IS descnbed belowj, wmie tbe writer's Meatdia mextcana 
becomes the type of a new genua which is also here described under 
the name Dirphys. 

Mesldia glUettet n. sp. 

Female: Length 1.02 mm.; expanse 2.77 mm.; greatest width of (ore-wing 
0.44 mni. General color dull honey-yellow, legs and antennic concolorous 
with body or perhaps a little lighter, the 2 tcrmiDal tarsal sclerites of each 
leg darker. Pedicel and first and second funicle joints subequal in length, 
tliird funicle joint somewhat shorter; club about as long as second and 
third funicle joints together, somewhat laterally pointed at apex when seen 
at aide; eyea hairy. Wings broad, veins distinctly honey-yellow, etigmal 
vein very short; oblique hairless streak broad and distinct, widening some- 
what towards base. Abdomen ovate, a trifle broader than thorax and about 
as long; ovipositor not cxserted. 

Male: Unknown. 

Type: No. 18322, U. S. N. M. 

Described from a single female reared by C. P. Gillette, October 
13, 1908, from Brachycolus tritici, presumably at Fort Collins, 
Colorado. 
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DiRPHYS new genus. 

Type: Mesidia mexicana How. Tech. Ser. No. 12, pt. IV, 
Bureau of Ent., U. S. Dept. of Agr., p. 74, 1907. 

Female: Antenna eight-jointed, markedly clavate, club distinctly three- 
jointed; the three fiinicle joints about equal in length, but increasing in 
width' from one to three. Eyes hairy. Mesoscutellum transverse, broader 
than long. Fore-wings broad, with a broad distinct oblique hairless line; 
submarginal vein unusually broad, stigmal very short and without knob. 
Hind femora somewhat swollen. Abdomen triangular in shape seen from 
above, ovipositor well exserted. 

It should be explained that the figure accompanying the original 
description of D, (Mesidia) mexicana^ the artist, working without 
supervision, being confused by the presence on the same slide of 
fragments of what appears to be a Coccophagua, the antennse in 
particular are entirely erroneous. The description of the antennse 
is also obviously that of the other insect. In the truer Dirphys 
mexicana the antennse are pallid with the club faintly yellowish. 

Genus Paraphblinus Perkins. 

Paraphelinus Perkins. Bull. 1, part 6, Report of Work of the Experiment 
Station of the Hawaiian Sugar Planters Assoc., Honolulu, January, 
1906, p. 264. 

Type: P. an pWdu Perk. Loc.cit. 

Perkins's P. xiphidii was reared from the egg's of Xiphidium 
varipenne Swezey. The only other species so far discovered, 
viz.: P. speciosissimiLS Girault (Joum. N. Y. Ent. Soc, 1911, p. 
181) and P. australiensis Girault (Archiv fiir Naturgeschichte, 
1913, pp. 74-75, Ab. A. 6 heft), were both described from single 
captured specimens, so that their host relations are unknown. 
The receipt of the new species here described from Mr. P. L. 
Guppy of Trinidad, who reared it from the eggs of the sugar cane 
leaf-hopper, Tomaspis varia, makes it probable that all species of 
this interesting geniis are parasites in the eggs of Orthoptera and 
Homoptera that are inserted in twigs or canes. This would be 
an unique feature in Aphelinine biology (the other forms all 
ovipositing only in Coccidae, Aphididae and Aleyrodidae) were it 
not for the old disputed species Agonioneurus locustarum Giraud 
(placed in Aphelinus by Dalla Torre) and which was described 
by Dr. J. Giraud in his Memoir on the insects which live upon the 
common rose (Verh. d. Zool.-Bot. ges. Wien., vol. 18, 1863, pp. 
1278-1279) and which he reared from the eggs of Xiphidium 
fuscum F. It seems to me quite possible that in the old A, locus- 
tarum we may have another species of Paraphelinus, There is 



1. MesoBcutellum much longer than wide gracilis n. ep. 

Mesoacutellam at least as wide as long 2 

2. Antcnnal club concoloroua with two preceding scleriteB, , .slanfordi n. ep. 
Club dark brown, preceding Bcleritea yellow or white 3 

3. McBoscutum with minute punctures leslaceua Maai 

Mesoscutum longitudinally shagreened 4 

4. Light yellow in color with cross banded abdomen Jlnridiis Zchnt. 

Thorax dark brown, abdomen yellow with brown sides, .fiai'ii'enlris How. 
Dark in general color 5 

5. Scutellum with 2 light round spots surrounded with a rosette of sha- 

greeninga fijicnsis n. sp. 

Such spots not evident 6 

6. Marginal vein distinctly yellow liiwDxendi n. ap. 

Marginal vein slightly dusky, not yellow raricorTii'si How. 

Genits Physcus Howard. 

Physeii!' Howard. Tech. Ser. I, U. S. Dept. Agr., Div. of Ent., 1895, p, 43. 
Tv|)o: /'hyi-rux i-aricornis (How.), CoccophoQ-us varicornis How. Ann. 
Rept. Dept. Agr., 1880. p. 360. 
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Physcus fijiensis n. sp. 

Female: Length 1.1 mm.; expanse 2.17 mm.; greatest width of fore-wing 
0.374 mm. Body rather stout, two and one-half times longer than broad; 
head nearly half as long as thorax, abdomen slightly longer than thorax, 
wings reaching well behind tip of abdomen, and about as broad as thorax. 
Mesoscutellum about as long as broad, well rounded caudad and roundly 
constricted cephalad. Mesoscutum and scutellum strongly longitudinally 
shagreened, scutellum with two round spots from each of which the sha- 
green cells radiate like a rosette. Stigmal vein slender with only a slight 
knob. General color dark brown, metanotum and center of abdomen 
dark yellowish, funicle joints two and three of the antenn® white, tip of 
club whitish, remainder of antennse nearly black; middle legs yellowish, 
hind legs light yellowish; front femora and tibise brown. Wings hyaline. 

Described from seven female specimens reared by Albert Koebele, 
October 24, 1899, Sava, Fiji, from an A^idtof l^s on a semi-climbing 
rutaceous vine. 

Type: No. 18317, U. S. N. M. 

This species will probably, in large series, be found to vary in 
thoracic coloration since in two of the specimens the mesoscutel- 
lum has a central longitudinal yellowish stripe, while the meso- 
scutum has two such stripes parallel the one to the other. 

Physcus gracilis n. sp. 

Female: Length 0.918 mm.; expanse 1.97 mm.; greatest width of fore- 
wing 0.289 mm. Body slender, thorax more than twice as long as broad; 
mesoscutellum elongate, longer than broad, scapula impingirig on a straight 
line ; fore-wings long, extending when closed very considerably beyond the 
tip of the abdomen, the stigmal vein just about reaching the abdomen tip. 
Mesoscutiun very faintly longitudinally shagreened; stigmal vein very 
slightly enlarged at tip. General color reddish yellow, lighter at tip of 
abdomen and deeper and darker at front border of mesoscutiun ; legs con- 
colorous with body; scape, pedicel and funicle joints 2 and 3 of the antennae 
white, first funicle joint and club dark brown. 

Described from seven females from Perth, West Australia, Geo. 
Compere (Compere's No. 981) and one from Swan River, West 
Australia (Compere's No. 810). Apparently reared from a 
Lepidosaphes. 

Type: No. 18318, U. S. N. M. 

Phsrscus townsendi n. sp. 

I 

Female: Length 0.986 mm.; expanse 2.07 mm.; greatest width of fore- 
wing 0.374 mm. A stout-bodied form with ovipositor well extruded. 
Mesoscutellum wider than long, sharply angled against scapulsB and scutum. 
Mesonotum faintly longitudinally shagreened. Stigmal club larger than 



Type: No. 18320, U. S. N. M. 

Genus Azotus Howard. 

Atulus Howard. Proc. Ent. Soc. Washington, iv, 2, 1898, p. 138. . 
Type: A. marchali How., loc. cit., p. 139. 

Since I described the genus Azotus in the Proceedings of this 
Society in 1898, four species in addition to the type have been 
found and described, viz.: A. aipensis How., A. pinifolia Mercet, 
A. pulckriceps Zehntner, and A. spedosissimus Glr. All have 
been reared from Coccidfe except the last which was captured. 
The recorded distribution of the genus is France, Spain, Australia, 
Java, South Africa and Japan. It is probably of oriental origin 
and imported into Europe. Specimens of A. marchali have been 
reared in the Bureau of Entomology by Mr. J. F. Zimmer from 
Aspidiolxta uvie Comst. collected in the District of Columbia, so 
that this species has probably become widely spread. 

In a lot of reared parasites received a few years ago from Mr. 
S. I. Kuwana, of Tokio, the following new species was found. 
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Fig. 1. Aiolus chionatpidu, right fore-wiog, greatly enlarged. 

Azotus chioiuupldla n. ap. 

Pemalt: Length, exclusive of ovipositor, 0.61 mm.; expaoM 1.19 mm.; 
greatest width of fore-wing 0.136 mm. General color dull light brown; 
mesoacutum and acutellum lustrous metallic green, Bha|p«ened; head 
from above lighter than rest of body; eyes bright red; funicle joints two - 
and four silvery white, rest of antennn dark brown; all legs brown, lighter 
at knees, middle tibiEC lighter towards tip, tarsi white with terminal joint 
dusky. Fore-wings irregularly infuecated as in accompanying figure which 
also showa the distribution of bristles and discal cilia; hind-wings slightly 
infuscated for basal half. 

Male: Unknown. 

Described from a single female reared by Prof. S. I. Kuwana, 
Tokio, Japan, August 17, 1909, from Ckionaapia difficilis. 
Type: No. 18323, U. S. N. M. 



NEW PARASITIC HYMENOPTERA PROM BRITISH GUIANA. 

By J. C. Crawford, U. S. National Muteum. 
(Tclenomus) Proptunurus mlnuHnlmus Ashmead. 

A large series of this species was bred from the eggs of Lycopkotia 
infeda, in British Guiana, by Mr. G. E. Bo(mn. Wbcn the 
species was originally described the host was given as Dactyhpiiis 
species; this record is very probably erroneous as the species of 
tills group, so far as they have been bred, are egg parasit^. 

Prophanurui alecto n. sp. 

Female: Length about 0.7 mm. Black, with flattened form, the vertex 
horiiontal, posterior orbits broad, not carinate; antenns reddiBh-testaceoua, 
the pedicel about aa long aa the first two joints of the funicle combined. 



Female: Length about 0.9 mm. Black, the legs, except the dark front 
coxi, testaceous; head transverse, the posterior orbits very narrow, eari- 
niite; face reticulated; scape testaceous, funicle lif^ht brown, becoming 
darker apieally; club five-jointed, dark brown; pedicel and first joint of 
funii'lc subcqual in length, following joints of funicle subquadratc; meso- 
ecutum with coarse punctures, the extreme rear smooth, the acutellum 
smooth; first abdominal segment rugose almost to apex, second segment 
with basal row of pits but beyond them smooth. 

Mule: Lcnitth about 0.0 mm. Similar to the female, the antcnncc testa- 
ceous shailing into brown on apical half of funicle; pedicel about as long as 
third joint of funicle, distinctly shorter than the first, the first and second 
Bubcqual; fourth joint of funicle longer than broad, the following jointa 
subquadratc; the last twice as long as broad. 

Type-locality: Georgetown, British Guiana. Described from 
15 spceimens bredJuly?, 1912,fromtlieegg.sof a large pentatomid 
by Mr. G. E. Bodkin. 

Type: Cat. No. 18171, U. S. N. M. 

■ Journ. Linn. Soc. Lond., 2, vol. xxv, 1894, pp. 201-203. 
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Aphanunis bodkini n. sp. 

Female: Length 2 mm. Black, the face finely reticulated and with 
sparse large punctures; the antennal scrobes transversely rugose, the ver- 
tex carinate, the carina on each side extending down the posterior orbits; 
scape, pedicel, and first joint of funicle reddish honey-color, the rest of the 
antennse dark brown, the club composed of six segments; first joint of funi- 
cle longer than the pedicel; second joint subquadrate, the third transverse; 
mesoscutum and scutellum irregularly rugose ; the scutellum with a row of 
pits at apex; metanotum with a middle raised area extending over the pro- 
podeum and carinate at apex; this area with three or four longitudinal cari- 
inse; the legs, except the black coxse, entirely reddish honey-color; first 
abdominal segment with strong carinse extending to apex, the second seg- 
ment slightly wider than long, at base with a row of pits, beyond finely 
longitudinally rugose for about two-thirds its length. 

Male: Length 1.75 mm. Similar to the female but the antennae and 
legs more yellowish, third joint of antennae twice as long as pedicel, strongly 
clavate, fourth and fifth joints also clavate, sixth and following joints 
distinctly narrower than the fifth and successively narrowing making the 
antennse distinctly attenuate. 

Described from eighteen females and two males from British 
Guiana, bred October 9, 1913, from the eggs of Empicoris variolo- 
9U8 by Mr. G. E. Bodkin. 

Type: Cat. No. 18174, U. S. N. M. 

Ghalcis pandora n. sp. 

Female: Length about 5 nmi. Black, head and dorsum of thorax 
coarsely umbilicately punctured; carina at the front of the malar space 
running direct to the eye; scutellum with the apical edge rather strongly 
produced and flat, the plate covered by yellowish pubescence; tegulse 
white; legs black; apical half front femora and front tibiae, except a spot 
on middle of lower side, light yellowish; mid-femora at apex and the mid- 
tibi®, except an elongated black stripe on lower side, light yellowish; hind 
femora with light yellowish spot at apex; hind tibiae above with a light 
yellowish stripe narrowed medially; tarsi, except apices, light yellowish; 
lower margin of hind femora near base with a large tooth and between this 
and the apex about eight or nine small teeth ; inner side of hind femora finely 
punctured, the lower margin near the middle with a distinct tubercle; 
hind coxse on inner side below with a distinct tubercle near middle; first 
abdominal segment smooth, the following segments finely punctured and 
with sparse light yellowish hairs becoming more abundant toward apex 
of abdomen. 

Male: Length about 4.5 mm. Similar to the female except for secondary ' 
sexual characters. 



y 



Elachertut meridional is n. ep. 

Fftnaie: Length 1.75 mm. Black, the head with green and purplish 
tinia, the abdomeD with a large whitish apot near base; frons finely 
lineolate and with a few scattered, large punctures; scape testaceous, pedi- 
cel light brown, rest of antenna; dark brown; first joint of funicle longer 
than pedicel; mesoscutum finely irregularly rugose, almost obscuring the 
parapsidal furrows; axillffi finely lineolate; ecutellum finely longitudinally 
aciculate; metanotum long, smooth; propodeum about twice as long as tbe 
metanotum, with a strong median carina; legs whitish, the coxk almost 
entirely brown, the hind femora and hind tibin with about the apical half 
brown, 

Male: Length 1.5 mm. Similar to the female but with leas intense brown 
on the hind femora and tibite. 

Described from eighteen specimens from British Guiana, reared 
August 20, 1913, from the larvae of Calpodea ethlius by G. A. 
Bodkin. 

Type: Cat. No. 18173, U. S. N. M. 
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DESCRIPTION OF A NEW SPECIES OF AGROMYZA FROM PORTO 

RICO. 

By J. R. Malloch. 

Agromyza inaequalis n. sp. 

Male: Black. Frons opaque, brown-black on center stripe, shining 
black on frontal triangle and orbits, the former subtriangular and not reach- 
ing to middle of frons; viewed from the side the frontal stripe shows slight 
signs of whitish pollen; the frontal lunule is distinctly white pollinose as 
seen from above; antennae black, arista concolorous; proboscis yellowish 
at apex, palpi black; cheeks black; mesonotum rather glossy black, with a 
slight bluish tinge; pleurae and scutellum concolorous, the former very 
slightly whitish pollinose. Abdomen glossy black, with a very decided blue- 
green luster. Legs wholly black. Squamse whitish yellow, fringe concolor- 
ous. Wings clear, veins black. Halteres whitish yellow, the stalk yellow. 





Fig. 1. Agromyza irudqiuilis n. sp. 

Frons slightly over one-third the width of head, very slightly converg- 
ing anteriorily; orbits distinct, each slightly less than half as wide as fron- 
tal stripe; four pairs of orbital bristles present, the upper one in almost 
transverse line with the anterior angle of frontal triangle, very weak, the 
second about twice as long and very strong, the third much weaker, but 
still stronger than the upper, and the anterior pair of about the same 
strength as the upper, or i>o8terior, pair; a few weak, scattered hairs present 
on orbits between the bristles and the eye margin; vertical bristles strong; 
antennae moderate in size, situated about middle of head in profile, third 
joint rounded, the pubescence very short; arista thickened at base, taper- 
ing, its length equal to from its base to the upper orbital bristle, pubescence 
very indistinct; cheek very short and narrow, less than one-sixth the height 
of eye and almost as high as long; marginal bristles distinct but not numer- 
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resembles very closely, in general appearance tnis species re- 
sembles closely the species belonging to the virens group, but the 
pale halteres may be readily used as a means for separation. 



FOUR NEW SPECIES OF TACHINID^ FROM NORTH AMERICA. 

By W. R. Walton, Bureau of Entomvhgy. 

PoLYCH^TONEURA. new genus. 

Body with true macroch!Bta^, palpi normal, proboscis ahort fleahy, first, 
third and fifth veins all bearing closely Bet black Hctulie for at least two- 
thinls their lengths. Occllar bristles present normal, facial ridges bristly 
on lowest fifth only. Arista pubescent, second joint slightly longer than 
broiiil. Apical cell entering eosta at extreme tip of wing, fourth vein 
roiiniicd in a circle of large radius, posterior cross vein straight, approxi- 
mating 00 degrees of angle, entering fourth vein midway to bend. Costal 
spin" small. Head much shorter at vibriasie than at base of antennie. 
Fare on lower halt of sides, bare. Third antennal joint broad, rounded at 
ai>ex. Eyes of female bare. Abdomen ovate, legs short. 
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Type: PolychoBtoneura elyii n. sp. 

Polychaetoneura elyii n. sp. 

Length 3 to 4 mm. Female, yellow, thorax gray pollinose. Front 
slightly wider than eye, yellow, parafrontals yellow, whitish pollinose. 
Frontal vitta yellow, opaque, nearly twice as wide as either parafrontal. 
Face yellowish white fading into white on cheeks and epistoma, facial 
depression very broad, sides of face narrow not more than one-eighth as 
wide as depression. Vibrissse black situated slightly below front edge of 
oral margin. Palpi and proboscis whitish. Antennae large, reaching 
almost to oral margin, first, second and base of third joints pure yellow, 
apical two-thirds of latter darker verging on brown. Arista incrassated 
on basal third which part is yellow, remainder black. Arista pubescent, 
almost to, but not reaching tip, hairs nearly as long as greatest diameter 
of style. Cheeks whitish bearing a few short bristles on front portion of 
disc and two or three f orwardly curving macrochsetse on their lower margins. 

Two pairs of orbitals, frontals descending to lower edge of first antennal 
joint. Entire occiput whitish thinly clothed with whitish bristles and 
hairs. Thorax including scutellum, entirely opaque gray pollinose, only 
the merest suggestion of vittse on the anterior portion when viewed from 
behind. Post sutural bristles four, stemo pleurals two with sometimes a 
large bristle-like hair or two below them towards the middle of sterno 
pleural plate. Abdomen ovate yellow, slightly darker toward apex. First 
segment destitute of true macrochsetse, second, third and fourth, bearing 
marginals, the latter two with a row of six or more. Genitalia concealed, 
venter yellow. Legs including coxse yellow, middle tibise on front side 
slightly beyond middle with a single strong macrochseta. Hind tibise not 
ciliate. Wings rather short and broad, veins mostly yellow, apical cell 
open in tip of wing in female. 

Described from three females reared from Schizura concinna 
at East River, Comiecticut, August 2, 1912, by Mr. C. R. Ely, 
in honor of whom the species is named. This insect is remarkable 
chiefly because of its having the fifth vein of the wings bearing 
setulse, a character imique among the Tachinids of this country 
so far as I am aware. 

Dionea timberlakei n. sp. 

Female: Rather slender, black and orange yellow. Wings slightly infus- 
cated along costal margin. Length 5 to 7 mm. Female, f roptal vitta opaque 
velvety black, bordered on each side with bands of shining black which 
occupy full width of parafrontals at vertex, but taper to a point at base 
of antenns, area outside of these also lower half of front and fascialia sil- 
very pollinose. Antenns opaque black, about two-thirds length of face, 
third joint about twice length of second gently rounded at apex. Arista 



vein very slightly angulated, apical cell barely open in margin. Hind cross 
veincntersfourth vein much nearer to bend than to small croaa vein. Angle 
with fifth vein about 115 degrees. Calypters whitish. 

Male: Differs from female as follows: larger, strongly resembles male 
of Leumsloma. Orbital bristles absent, head (tig. 5) wider than thorax 
and large in proi>ortion to body. Front very narrow, bare excepting a 
sin);le row of frontale. Third antennal joint about one and one-half times 
longer than second. I'alpi slender nearly black. Abdomen more ovate, 
black, longitudinal median bands of second and third segments broader 
and continuous. Fourth segment sometimes almost entirely bla(:k, showing 
a mere line of yellow on lateral margins. Ordinary vesliture of the abdo- 
men longer and more erect than in female. Venter yellow with a narrow 
black median vitta. Hypopygium barely visible, blaek. The bend of the 
fourth vein is subject to considerable variation in this species, in some 
specimens it is gently rounded, others have it slightly angulated, one of 
the latter, a male, bearM a <lislinct s?hort sluinp at the bend. 

Described from seven specimens, male and female, collected at 
Salt I^ke, Utah, May 1.5 to 21, by F. H. Timber lake of the Bureau 
of Kntomology and in honor of whom this species is named. Two 
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males standing in U. S. Museum collection under Leucosioma 
undetermined specifically, bearing label Cache County, Utah, 
J. M. Aldrich. Species belonging to this genus are said to be 
parasitic on beetles of the genus Cassida in Europe. 

LinnsBtnyia fulvicauda n. sp. 

Resembles hcemorroidalis Fall, but differs as follows: Cheeks black, 
palpi black, not flattened transversely when viewed from front. Fourth 
segment of abdomen pure orange yellow, front and superior occiput usu- 
ally golden pollinose. Third antennal joint rounded at apex. Length 
8 to 9 mm. Female, frontal vitta dark brown to blackish, sides of front 
thinly sprinkled with black hairs, and covered with golden pollen which 
extends downwards on parafacials around border of eyes and also to supe- 
rior occiput; remainder of face whitish pollinose excepting facial ridges 
which are bordered on inner side with blackish. Antenna brown, basal 
joints black. Third joint (fig. 6a) about twice length of second, straight 
or slightly concave on anterior border; apex broadly founded. Arista 
rather slender, black, second joint about as long as broad. Eyes rather 
densely hairy. Cheeks distinctly black, clothed with bristly hairs. Palpi 
black, linear. Proboscis about as long as head height, blackish, chitinized 
on intermediate third. 

Thorax gray, marked with four distinct black vitt®. Scutellum rounded, 
black, a faint yellowish tinge at apex. Dorso-centrals three, stemopleu- 
rals three. Abdomen ovate, three basal segments black pseudomaculate 
witji gray. Second and third bearing discals and marginals. Fourth, 
dorsally, pure orange yellow slightly yellow pollinose. Cenitalia retracted , 
yellow. Wings slightly grayish. Veins yellowish. Third vein bristly half 
way to small cross vein. Bend of fourth appendiculate ; apical cell open 
in costa. Legs black including coxsb, hind tibise not ciliate, middle tibise 
bearing from two to five strong macrochsetse on front side. Angle of hind 
crossvein 115 degrees in four specimens, enters fourth vein close to bend. 

Male differs as follows: Third antennal joint distinctly convex on front 
border (fig. 6), nearly two and one-half times length of second. Yellow 
pollen of front does not usually extend to parafacials. Eyes more densely 
hairy. Palpi brownish. Hypopygium exerted, doubled forward, entirely 
yellow. Apical cell more narrowly open in costa. Front in both sexes of 
about same width, i.e., three-fourths that of eye. 

Described from five specimens, male and female, reared from 
Remigia repanda Fabr., by T. H. Jones from specimens taken at 
Aibonito and Rio Piedras, Porto Rico. Issued February 3 to 23, 
1912. Type a female. 

Gompsilura oppugnator n. sp. 

Female: Black and gray, wings hyaline. Length 7 mm. Front about 
two-thirds as wide as eye, vitta dark brown, parafrontals golden yellow 
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pollinose. Two pairs of orbital bristles present, frontals descending to 
apex of second antennal joint (fig. 7). Face including cheeks gray polli- 
nose, parafacials not more than one-sixth as wide as facial depression; 
fascialia bristly on nearly the lower half. Vibrissse on oral margin not 
strongly cruciate. Proboscis brown, short and fleshy, palpi dark yellow. 
Cheeks about one-sixth height of eye. Ocellar bristles absent, eyes in the 
type nearly bare. Posterior orbits yellowish, occiput gray, rather thinly 
clothed with whitish hairs. Thorax gray pollinose, four distinct black vittae 
visible extending nearly to scutellum where each outer pair is approxi- 
mated but not joined. Scutellum triangular, gray pollinose, bearing three 
marginal pairs, also a discal pair; apicals absent. Dorso-central bristles 
three, sternopleurals three. Abdomen elongate ovate, black, intermedi- 
ate segments broadly gray pollinose on basal two-thirds extending almost to 
posterior margins at center and on the extreme sides of segment. A narrow 
median vitta apparent on intermediate segments. Fourth segment black 
and grayish pollinose at base, yellow on apical third, anal plate yellow. 
First and second segments destitute of true median marginal or discal 
macrochsetse, third bearing a median marginal pair but without discals, 
fourth with both discals and the usual row of stout marginals. 

The two intermediate segments each bearing on its ventral surface a 
median keel armed with backward curving short stout spines precisely as 
in concinnata; apical segment armed with a curved chitinized piercer. Legs 
black, middle tibiae bearing a single stout macrochseta on the front side near 
the middle, hind tibise subciliate. 

Wings hyaline, first posterior cell narrowly open in margin, distinctly 
before tip of wing; fourth vein shortly rounded at bend; costal spine obso- 
lete. Calypters whitish nearly transparent, edges yellowish. 

Described from a single female reared from Cirphis latiuscula 
H. S.,at Rio Piedras, Porto Rico, January 30, 1912, by Mr. T. H. 
Jones. 

The species described above r^embles Campsilura concinnata 
rather strongly, the chief differences are as follows: Front and 
posterior orbits yellow pollinose; eyes nearly bare; apical pair 
of scutellar bristles absent; discal macrochsetae of intermediate 
abdominal segments absent; cheeks not more than one-sixth eye 
height; tip of fom-th abdominal segment and anal plate yellow. 
The genus Compsilura has hitherto not been reported from this 
country, except of course as artificially introduced into the New 
England States, and some of the characters above enumerated 
are by a few authors regarded as of generic value. But as the 
proposed species is based upon a single reared female specimen, 
the habitus and main structural characters of which agree exactly 
with Compsilura^ I think that it would better be referred here, at 
least until such time as the male becomes known. 



Fig. 1. Egg of Pseudotermyle truticata, greatly enlarged. 

dropped free but juat how far this is true is not at all certain. 
The eggs of a goodly number of species have been described but 
the habits of oviposition are but little recorded. Brunner and 
Redtenbacher in their recent thonograph of the family make no 
mention of exceptions to the rule of free dropping of eggs, nor 
does Sharp in the Cambridge Natural History. In fact, the only 
mention I know of the fastening of the e^s of walking sticks is 
by Shelford in Rept. Brit. Assoc. Adv. Sci., 1901, p. 689-691, 
where it is stated that in Borneo the Phasmidae of the genera 
Necroscia, Marmessoidea and Agondasoidea stick 'the eggs in rowa 
on the leaves of the food plant, not dropped at random as in others. 
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The following program was presented: 

Variations in Insects and their Transmission Nathan Banks^ 

Method of Fumigating Imported Seed 

E. R. Sasscer and Dr. Lon A. Hawkins' 

A new species of Callichroina from Texas W. S. Fisher 

A Revision of the North American Species of the Braconid genus 

Habrobracon R. A. Cushman 

Secondary and Tertiary Sexual Characters in Muscoid Flies and their 

Classificatory Value Charles H. T. Townsend 

At the conclusion of the program Mr. C. P. Alexander of Cornell 
University addressed the Society on his studies of the family 
Tipulidse, and Mr. M. D. Mitzmain gave an account of his recent 
work in the Philippine Islands on the insect transmission of surra 
in stock animals. 



A NEW SPECIES OF GALLIGHROMA FROM TEXAS. 

By W. S. Fisher, Bifreau of Entomology. 

Gallichroma schwarzi n. sp. 

Male: Rather dull in lustre and of a greenish-blue color throughout 
above, same beneath but more shining; abdomen ruf o-ferruginous ; an- 
tennae, all of the femora, tibis and tarsi black. Prothorax as in C. pli- 
caium Lee, with front deeply constricted, two elevated spaces just back 
of the constriction and one long transverse elevated ridge on the poste- 
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looted May 22, 1909, on the blossoms of Ctssws incisa, rather com- 
mon and a number of mating pairs were orawling among the 
foliapo." 

This species its aUied to C. plicatum Lee. hut is dlstbiguished 
from that and the other species found in tlie United States by 
lia\ing dull groenish-blue elytra and all of the femora black. 
Xained for E. A. Schwarz. 

The following table will assist in the identifioatioii of the species 
fouiKl north of Mexico. • 

All of the femora tpstiiccouB tipped with black 1 

Al! itf the femora entirely black 2 

Front iinil midillc femora hlaek, tlic [losterior fcrnigineoiis tippcil with 

black, elylrii bliie nJiiittiiuim 'Let. 

1. Thorax ami elytra varying from blue lo ureeii, thorns with a eop- 

jwry hue splendiiliim hce.. 

Thorax an<l elytra hrinht Rrcen, wilhont coppery hue. Male with fifth 

ventral deeply broadly cmarainale umaTogiliniim Casey 

Male with fiflh venlr:il parabolic, not eiiiarginate. .... ptirnliim Ijcc. 
2- Elyl ra velvety black iiii'tnnch'ilirum Bates 
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A REVISION OF THE NORTH AMERICAN SPECIES OF THE 
BRACONID GENUS HABROBRACON JOHNSON (ASHMEAD). 

By R. a. CuftHMAX, Bureau of Entomology, 

Tlic name Habrobracon was given by Ashmead in his Classi- 
fication of the Ichneumon FHes (1900) to include those members 
of the genus Bracan in which the second abscissa of the radius 
is "not, or scarcely, longer than the first, usually a little shorter 
than the first transverse cubitus, or no longer/' Previous to this 
date, however, W. G. Johnson published a note (Ent. News, 1895, 
VI, p. 324-5) in which he used the name in connection with the 
s|:ccies hebetor Say and gelechice Ashmead. Ashmead (loc. cit., 
p. 173) gives as the first publication of the name the above note 
i)y Johnson. This makes it necessary to credit the genus to John- 
son. Viereck (Bull. 83, U. S. Nat. Mus., 1914, p. 65) credits the 
genus to Ashmead and fixes Bracon gelechiw Ashmead as the 
type. 

The following description of the genus is gleaned from Ash- 
mead's table of the tribe Braconini : 

Second abscissa of radius not, or scarcely, longer than the first, usually 
shorter than the first transverse cubitus, or no longer. First discoidal cell 
petiolate; head, thorax, and abdomen most frequently coriaceous or sha- 
greened, rarely smooth and shining; antennal characters as in Bracon (sensu 
alricli); ovipositor short, rarely two-thirds the length of the abdomen, 
most frequently much shorter; last joint of hind tarsi about the length of 
the third, shorter than the second. 

To the above may be added the following: Eyes more or less 
completely surrounded by a yellow or testaceous ring which some- 
times extends inward so as to embrace more or less of the face 
and of the vertex; mandibles pale \vith black tips; first tergite 
with two furrows which converge anteriorly and set off a nearly 
equilateral, triangular, median area; second tergite subequal in 
length with the first, longer than the third, sculptured usually 
more coarsely than, and frequently differently from, those 
following. 

The species of this genus show marked variations, not only 
in intensity and arrangement of color, but in such structural 
characters as the number of antennal joints, wing venation, 
sculpture and proportionate lengths of the tergites, relative 
length of ovipositor and abdomen, and even in the shape of the 
first tergite. A misunderstanding of the range of these varia- 
tions, through lack of sufficient material for study, has led to 
the description of a number of species separated from others by 
the use of one or more of these variable characters. 

The following table will separate the seven North American 
species referred to the genus. In the examination of the speci- 



being more narrow and the grooves less distinct); rest of tergite 
more or less finely, irregularly, longitudinally or reticulately 

riigulose 3 

Sc<-on(l tergite without an embossed area, granularl)' roughened, with- 
out rugte though sometimes njth very fine reticulalion on the basal 
middle 5 

3. Furrows of first tergite narrow and not crenuiate, the triangle with- 
out large punctures apicatly, lateral areas shagreencd; second ter- 
gite reticulate , jitaiynolm n. ep. 

Furrows of first tergite broad and crenuiate, the triangle with a few 
large punctures apically, lateral areas much roughened; second 
tergite longitudinally rugulose. 4 

•1. Mesoseutum with a large quadrate testaceous spot in front of the seu- 
tellum from which lines of the same color extend forward along the 
positions of the notsuli; face in female with broad inward exten- 
sions of the yellow orbital rings below the antcnnu'; antennce tcs- 
larcous, infusoated beyond the middle. 23 to 24-jointed, in male 
(lost, but from the description evidently a jjoorly developed si>eci- 
mc^n) 21-jointpd; abdomen in female yellowish, darker laterally 

xniilkonoliin (Ashm.) 
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Mososcutum entirely black or with the color patte«i.Tftduced to lines 
indicating positions of notauli ; face in female wttjfi ^thti yellow re- 
duced to a small spot beneath each antennal fossa, separated from 
the orbital ring by a brownish stain; antennae black or ocpdsioji^lly 
somewhat testaceous, with 24 or more joints in female and 25ot mcire 
in male ; abdomen in female with same color pattern as in xanthoyi^' • 
tus but darker throughout, in male with the second tergite pale and . 

the remaining tergites dark hopkinsi Vier. (= mali Vier.) 

5. Abdomen in female much wider than half its length, wider than the 
thorax, sixth and seventh tergites barely visible from above ; female 
black, male with abdomen, especially second and third tergites, 
broadly margined with yellow, dark medially 

gelechioB Ashm. { — noiaticeps Ashm.) 

Abdomen in female not much wider than half its length, not wider than 
the thorax; tergites 6 and 7 distinctly visible from above; sexes simi- 
larly colored johannseni Vier. (= tetralophce Vier.) 

Habrobracon brevicornis (Wesmael) . 

Bracon brevicornis Wesmael, Nouv. Mem. as.sc. Bruxelles, XI, 1838, 
p. 23, fig. 2 (wing). 
Brischke, Schr. Naturf. Ges. Danzig, (2) IV, 1882, p. 135. Host.— 

Dioryciria abieiella. 
Kirby, Trans. Ent. Soc. Lond., 1884, Proc, p. xxxi. Host. — Ephes- 

Ha eliUella. 
Marshall, Trans. Ent. Soc. Lond., 1885, p. 24, PI. I, figs, la (wing) 
and lb (head and thorax). Redescription. Hosts. — Myelois cera- 
toniae. Galls of Andricua terminalis. 
Geikie, Trans. County of Middlesex Nat. Hist, and Sci. Soc, Nov. 
8, 1887. Host. — Ephestia kuehniella. 
Ichneumonid Klein, Trans. Ent. Soc. Lond., 1887, Proc. p. lii-liv. 

Host. — Ephestia kuehniella. 
Bracon brencornia Billups, Trans. Ent., Soc. Lond., 1888, Proc. p. 
xxviii. Host. — Ephestia kttehniella. 

Marshall, Andre's Spec. Hym. Eur., IV, 1888, p. 139. Redescription. 
Bracon juglandis Ashmead, Proc. U. S. Nat. Mus., 1890, p. 62. Host. — 

Tineid? infesting old walnuts. 
Bracon brevicornis Danysz,. Bull. Stances Soc. Ent. France, 1893, p. 

rlxxviii. 
Habrobracon hebetor Johnson, Ent. News, VI, 1895, p. 324. Host. — 
Ephestia kuehniella. Also mentions Klein's article using name 
Bracon brevicornis. 
Bracon (Habrobracon) honestor Riley and Howard, Ins. Life, VII, 1895, 
p. 428. Misprint in specific name corrected in general index. Host. 
— Plodia inter punctella. 
Bracon brevicornis Schmiedeknecht, Illust. Wochenschr. f. Ent., 1, 1896, 
p. 541. 



domalor on the page followinE that of bebetor, Say obser\'es fliat 
dorsalor agrees with hebelor in that "the first cubital cellule is 
widor by one-third than the second at their junction." In all 
the specimens in the National Museum this difference is at least 
one-half and usually more. It seems from these facts that the 
specimens reared from such hosts as those mentioned above 
are not the hebetor of Say. Such being the case the hebelor of 
authors must sink into sj-nonymy with brevicornis Wesm., while 
the hebelor of Say must stand as an unknoftii species. 

Sjx-cimens of this species in the National Museum, in addi- 
tion to those which agree with Marshall's description of the 
spet'ies, show variations of practically all grades from those 
in which the dorsum of the thorax and abdomen is entirely black 
except the apical tergite and faint traces of the thoracic markings, 
and the occllar and occipital spots narrowly joined, to those in 
which the color is lan(ely yellowish without the typical spots on 
the head, the dark color of the mcsonotum nfluced to three small 
spots and the abdomen nearly uniformly pale. In some specimens 
the licad is practically all black with cmiy faint indications of 
the ciilur pattern. The number of aiitcnnal joints in females 
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varies from 13 to 15 and in males from 20 to 22. The size also 
varies considerably, the smallest males being about 2 mm. long 
and the largest females about 3 mm. 

The material examined consists of neariy a hundred speci- 
mens from Illinois, Massachusetts, California, Nevada, Florida, 
West Virginia, Ohio, New York, and the District of Columbia 
together with a number of unlabeled specimens and three from 
Europe. Many of these were reared from such hosts as Ephestia 
kuehniellaj E. elutella, Plodia interpunctellUy and Galleria mello^ 
nella. 

Habrobracon variabilis n.sp. 

Female: Length 3 mm. Face and orbit yellow, this color triangularly 
extended inward behind the ocelli from each side so that the dark spot in 
which are located the ocelli is nearly separated from the dark occipital 
spot; antenna} 21-jointed, black, stout, tapering toward the apex, the 
joints of the flagellum except the first but little longer than thick; palpi 
yellowish. 

Thorax largely dark brown above, the soutellum laterally, posterior 
middle of mesoscutum and the positions of the notauli testaceous; testa- 
ceous below; all legs except hind coxa; basally, hind tibia; apically, and basal 
joints of hind tarsi, which are infuscated, testaceous; wings dusky, apical 
third hyaline, veins except costa and anterior edge of stigma pale, a small 
whitish spot on the base of the stigma. 

Abdomen with the first tergite dark brown, pale apically, the second 
testaceous except for a dark spot on the basal middle and a suffused spot 
on each side, the third, fourth, and fifth dark brown except laterally and 
medially where they are testaceous, the remaining visible tergites testa- 
ceous; first tergite with the furrows crenulate, the triangle without large 
punctures apically, sides beyond spiracles arcuate ; second tergite with a 
median basal embossed area, coincident with the median dark spot set off 
laterally by obscurely crenulate furrows, rest of tergite finely, irregularly, 
longitudinally rugulose; third to fifth similarly sculptured but the sculp- 
ture changing gradually until in the fifth it becomes reticulate rugulose; 
remaining tergites barely visible; exserted portion of ovipositor slightly 
less than half the length of abdomen. 

Male: Length 2.5 mm. similar to female; antenna; 2o-jointed, more 
slender, all flagellar joints distinctly longer than thick; all coxae testaceous; 
first tergite pale testaceous with the triangle somewhat darker and with its 
sides straight; second tergite entirely yellowish. 

Host. — Canarsia hnmmondi. . 
Type locality, — Siloam Springs, Ark. 
Type Cat. U. S. N. M. No. 18275. 

Allied to brevicornis Wesm. from which it is at once distin- 
guished by the distinct abdominal sculpture, the larger num- 



stigma; first tergite testaceous except triangle basally, second 
tergite yellow throughout; on the remaining tergites the light 
markings are somewhat more extensive and paler. Paratype i 
is smaller and much darker than the type, the thoracic markings 
practically obsolete and the color pattern of the abdomen very 
ol>scure, face with a median dark line which broadens out into 
a spot on the clypeus. In paratype n the ocellar and occipital 
spots are broadly joined. 
Habrobracon pUtynotae n.et). 

Frniale: Length 3 mm. Head black with the face fuscous, the orbital 
ring, gpna^, and a spot below each antenna yellowish; orbital ring broadly 
interruptcJ behind the eye with a small pale spot immediately behind the 
eye and not extending mesad behind the ocelli; mandibles colored like the 
face with black tips; antenna; black, long, 24-jointcd, uniform in thickness, 
the basal ftagellsr joints about 1) times as long as thick. 

Thorax black, Icga testaceous except that the apical joint of the front 
tarsi, the middle and hind tibia; and tarsi, and the coxie basally are in- 
fuBcated; wings dusky with the apical third hyaline, the veins fuscoua. 

Abdomen testaceous somewhat infuscated especially beyond the second 
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tergite; first tergite testaceous with the anterior angle of the triangle some- 
what infuscated, the furrows not crenulate, the areas shagreened; second 
tergite with the median embossed area distinct only basally its sides di- 
verging rapidly, this and the base of the third tergite reticulately rough- 
ened, the third apically and the fourth and fifth entirely granularly rough- 
ened ; exserted portion of ovipositor half as long as abdomen. 

Male: Differs from female principally in its smaller sise and in having 
the four anterior coxse and femora largely blackish, and the embossed area 
of the second tergite indistinct. 

A single female paratype agrees in all respects with the type. 
Host, — Platynota sp. 
Type locality. — Hollywood, Calif. 
Type Cat. U. S. N. M. No. 18276. 

Described from the above three specimens which were reared 
May 12, 1913, by J. E. Graf of the Bureau of Entomology. 

Habrobracon xanthonotus (Ashm.) 

Bracon xanthonotus Ashmead, Proc. U. S.'Nat. Mus., XI, 1888, p. 618. 

The only specimens of this species in the National Museum 

are the 14 females of the type series and two others. The type 

•male is apparently lost. From its small size and the fact that 

it had fewer antennal joints than the female it must have been a 

dwarf and poorly developed specimen. 

The only characters that I have been able to discover that 
will separate this from the following species are variablje, and I 
believe that the two are conspecific, but hesitate to reduce hop- 
kinsi Vier. to synonymy because of the paucity of intergrades 
between the two types. One of the specimens agrees with 
hopkinsi in facial markings. 

Habrobracon hopkinsi Vier. 

Habrobracon hopkinsi Vier., Proc. U. S. Nat. Mus., vol. 38, 1910, p. 380. 
• Habrobracon mali Vier., Proc. U. S. Nat. Mus., vol. 44, 1913, p. 641. 

The character in which Viereck considered his mali to be allied 
with xanthonotus, as indicated in his description of mali, and 
in which it differs from hopkinsi, is found in a manuscript table 
to the species, and consists in the possession of testaceous mark- 
ings on the mesoscutum. His description of the species con- 
sists of a statement of the differences between it and xantho- 
nottLS. All of the characters used are those which an examination 
of a large number of specimens of several of the other species 
of the genus shows to be subject to extreme variation. This is 
especially true of the color patterns of the thorax and abdomen 
and the number of antennal joints. 



Tlie Hracon n. sp. of Ins, I^ife, II, p. 349, parasitic on Clisio- 
caiujm conslricla belongs hcrp and is a part of the material 
I'XJi mined. 

Ttio Bracon getechi'te of New Hampshire Exp. Sta. Bui. 6, Tcfh, 
Ser., is undoubtedly this species. 

Habrobracon gelechlae Aghm. 

lirnriiii gcterhia- Ashmcad. Proc. I". S. Sal. MuR., 1888, p. G23. 

Hr'ifiiii nolaliceps Ashmeud, loc. cit.. ]>. C24. 

/hihniliraciiii pefer/i iV Johnson , Ent. News, VI, lSa5, p, 324, 

The female of this species can at once he distinguished from 
johanntieni Vier. by the greater width of the abdomen as com- 
parr<l to its lengitli and to the width of the thorax and by the 
retraction of the terminal tergitcs. The male is at once distin- 
guished by the color pattern cf the abdomen, l)lack bordered 
with vellow whicli extends nearlv to the middle on the second 
tcrgiti-. 

Comparison of the types of iinlalrirps (.Ashm,) with those of 
gchrliiir i>roves the two species (o be the same, the differoiitiating 
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characters as given by Ashmead in his description of the latter 
species, that is, the color of the legs and the number of antennal 
joints, being both very variable characters. 

The only female of this species in the type series lacks entirely 
the yellow tergal color ascribed to the species by Ashmead in 
his description. Unfortunately also the head is missing. It is 
possible that the female and the males are of different species, 
the opposite sex of each of which has not been identified. The 
exact status in this respect can not be satisfactorily determined 
except by the rearing of more material under careful observation. 

One female from Kansas collected by C. L. Marlatt and labeled 
by Ashmead Bracon notaticepSy which differs from the type in 
having the abdomen brown on the sides, has been provisionally 
referred to this species. 

The Bracon n. sp. of Ins. Life, II, p. 349, parasitic on Gelechia 
roseosuffusella Clem, belongs here and is a part of the material 
examined. 

Habrobracon johannseni Vicr. 

Bracon sp. Johannsen and Patch, Bui. 195, Maine Agr. Exp. Sta., 1912. 
Habrobracon johannseni Viereck, Proc. U. S. Nat. Mus., vol. 42, 1913, 

p. 622. 
Habrobracon leiralophce Viereck, loc. cit., p. 623. 

Redescription of type female. — Length 2 mm. Head black with a nar- 
row interrupted line above and in front of the eyes dark testaceous; mandi- 
bles testaceous, black at tips; antennte black, slender, uniform in thickness, 
22^ointed. 

Thorax black throughout, delicately shagreened; legs blackish, testa- 
ceous at the articulations, hind tibia* and tarsi largely testaceous; wings 
hyaline with the veins brownish and the pubescence blackish, paler toward 
base of wing. 

Abdomen black above narrowly bordered with testaceous posteriorly, 
about half as wide as long and about as wide as thorax, the sixth and seventh 
t^rgites extended; first tergite with the furrows narrow and not crenulate, 
its surface shagreened, sides beyond the spiracles straight and parallel; 
second tergite granularly and slightly reticulately roughened; tergites 3, 
4, and base of 5 shagreened, 5 apical ly and 6 and 7 smooth : exserted portion 
of ovipositor half as long as abdomen. 

This species was originally described from two specimens 
reared from an undetermined Tineid in pine cones at Orono, Me. 
In the same paper Viereck described H, tetralophce from two fe- 
males and a male reared at Lafayette, Ind., from Tetralopha 
baptisiella. The description of the latter species consists of a 
comparison with johannseni. The only characters used, length, 



shape of the first tergite, but are mostly somewhat larger than the 
tyues. The New York specimens agree with Mralopkm except 
that the orbital ring is somewhat paler and more distinctly de- 
fined. In the Kansas tipccimen the black color of the abdomen is 
replaced by brown, and the border is yellow, while all of the legs 
arc pdle. In the two specimens reared from Dcsmia without 
locality and the two Illinois specimens the reduction of the abdomi- 
nal color is carried still further, while the mesopleurie and prono- 
tum laterally are more or less testaceous to yellowish. The num- 
ber of antepnal joints in the female varies from 19 to 36, the 
smaller specimens having the smaller numbers. In the males of 
the Phthoritnaa series the antenna; are from 23 to 27 jointed; 
neither of the other males has the antcnnie entire. 



yziftm 
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Two Hundred and Seventy-Sixth Meeting, April 2, 1914. 
The following program was presented: 

Notes on Some Microlepidoptera on Forest Trees with Descriptions of 

New Species August Busck' 

Descriptions of two Parasitic Hymenoptera S. A. Rohwer* 

Aquatic Insect Life at Castle Hot Springs, Arizona £. A. Schwarz^ 

Notes on some Beetle Larvae from Arizona Dr. Adam Bdving* 

Concerning some AphelininsB L. O. Howard* 

Descriptions of New Chalcid-flies A. A. Girault 



DESCRIPTIONS OF NEW CHALCID-FLIES. 

By a. a. Girault. 

Genus Anaphoidea Girault. 

Anaphoidea luna new species. 

Female: Length, 0.50 mm. Black, the scape, pedicel and proximal three 
tarsal joints dusky lemon yellow, the trochanters and knees pallid; wings 
obscurely, slightly fumated, subhyaline; cephalic tibise lighter. 

Differs from the other European species, diana Girault, in being black 
instead of brown, in having the second funicle joint more than twice the 
length of the first and only slightly shorter than the third. In regard to the 
three North American species, it is most similar to pullicrura with which it 
may be confused; however, upon comparison of specimens, pullicrura is 
seen to differ in that the fore wings are more deeply infuscated and not 
quite so broad, their caudal margin more concavely curved and the scape 
and pedicel are darker. Also in luna the midlongitudinal line of discal 
cilia is longer and may include as many as eleven cilia. Otherwise I can- 
not distinguish between the two. It is distinct from other North American 
species. Of the Australian species {harveyi, galtoni, linnm) it is distinct 
from all excepting linncnj which it resembles closely. However, linnan dif- 
fers in that the proximal tarsal joints are longer, the legs lighter, the fore 
wings more deeply infuscated, the scape and pedicel dark. The Australian 
linncti is thus allied with the North American pullicrura (from which it 
differs mostly in bearing longer proximal tarsal joints) and this European 
species, the three distinguishable only on very slight differences and yet 
undoubtedly distinct species. 

From three specimens, two-third-inch objective, 1-inch optic, 
Bausch & Lomb. 

* Will be published later. 

*See page 141. 

•Published in these Proceedings Vol. XVI, No. 2. 



to Professor Webster, the author of the bulletin mentioned, 
resulted in the receipt of a slide hearinR the six specimens of the 
fiirejioing species of Anaphoitlea. Thus, if the figure is correct. 
there must be two distinct species of egg-parasites concerned. 
Hiiviiig a North American (I'rbnna, Illinois. May 7, 1911) speci- 
men of the A naplies pratensis I compareil it with the figure given 
in the bulletin and though I caTinot be certain, the agreement of 
the figure of the female antenna with my specimen is perfect. 
The tarsi and wings, however, do not agree and if there has been 
nil error in the figure, the latter represents a species of Amiphes 
dilTerent from pratenais. 

Genus Al^I'tvs Haliday. 
Alaptus animus ncu- spci-ifs, 

/■'. iii'iU: Lcnitth. 0.24 mm, Wark snffui^cil with li.Trk Srnwii, the legs and 
;iiilc(iti:i> pale but Irnic'heil in pliii'ra ivilli dusky. III.' iintcnnal club black, 
icintnislinR. Von- winKs subhyaline. ilu.sky unrlcr t!ic vcniilion; posterior 
iviriKs iluaky, mncuhitt' with "liitinh. I'nrc ivinas narrow, with a mid- 
l..i.i!iturlinul line of fiiini four to five iliseal eilin. the line r:ither short and 
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somewhat distad of the mid-distance between apex of venation and apex 
of wing. Antennae with the proximal f uniclar joints more or less cylindrical, 
joint 1 short, barely longer than wide, somewhat shorter than f uniclar joint 
3; joint 2 nearly longest, twice longer than wide but subequal to joints 4 
and 5 which are cylindrical ovate; club long, slender, conic-ovate, sub- 
equal in length to the funicle. Pedicel somewhat longer than any of the 
funidar joints. 

Of the Australian species, closest to newtoni Girault, from which it may be 
distinguished by its darker body coloration, the pale antennal funicle 
contrasting with the dark club and the comparatively great length of the 
latter. 

Male: Not known. 

Described from two females captured on windows in a private 
residence at Nelson, North Queensland, November 22, 1912, 
16th-inch objective, 1-inch optic, Bausch & Lomb. 

Habitat: Australia, Nelson (Cairns), Queensland. 

Types: No. Hy. 1289, Queensland Museum, Brisbane, the fore- 
going specimen on a slide in xylol-balsam. 

Alaptus maccabei new species. 

Alaptus immaturus Perkins, partim. 

Female: Length, 0.33 mm. Black suffused with some brown, the legs 
either pallid or dusky, the scape and pedicel pale yellowish.' Like imvia- 
turns Perkins, as identified in the paper on Australian Mymaridae (Girault, 
1912)^ but the body much darker and the line of ciliation in the disc of the 
wing is much longer, extending from apex to the venation. The thorax is 
somewhat paler. 

Mah: Not known. 

Described from the two females from Nelson and Herberton, 
Queensland, identified as immaturus Perkins in my paper on 
Australian Mymaridse (Part II, Australian Hymenoptera Chal- 
cidoidea).* The species may be merely a variety of immaturus; 
the specimen of the latter, as identified by myself, had the head 
and abdomen dark brown, the thorax pale lemon yellow. 

Habitat: Australia, Nelson and Herberton, North Queensland. 

Type: No. Hy. 1290, Queensland Museum, Brisbane, one fe- 
male in balsam (Herberton, Q., 28 Dec, 1911) mounted with the 
type female of Litus schleideni Girault. 

Respectfully dedicated to Joseph McCabe, the former Roman 
Catholic priest, now writer on the philosophical questions of the 
time. 

* Memoirs Queensland Museum. Brisbane, I. 



widely Boparaled; pronotum not extending back to tho tegulie; meso- 
l>ostsriitellain as long as the scutum. 
Miih: Not known. 

Type: Tlio following new species. 
Paranapholdea egregla new species. 

Female: Length, 0.70 mm., excluding ovipositor. Black, uniquely 
marked with golden yellow as follows: The mesopoatscutellum (tolilen 
yellow with the exception of a prominent, long, elliptical black marking on 
eaeh side of the median line and an oblique dash latcrad; caiirlad, the scu- 
tum at the caudal margin and mcsad with a V-shftped golden yellow mark- 
ing; the face; on the vcrle.v, a slender line of yellow runs over the cephalic 
ocellus from eye to eye, latcrad widening caudad and rcphalad, leaving in 
llie centre of the vertex, two subrectangular areas, before and behind the 
cephalic ocellus; (he margins of the axillic; lateral portions of each pamp- 
HJde. irregular. I^egs golden yellow, the tarsi dusky, also the middle of the 
enuclfti femora; antennic yellow washed wi!h black, the club dnrkcr. iVingn 
hyaline: fore wings bearing about twenty-six lines of discal cilia, the cili;i- 
lion lii'nKc, abruptly disapjiearing some distance out from the venation. 



OF WASHINGTON, VOLUME XVI, 1914 113 

Posterior marginal cilia of caudal wings not as long as the blade's width 
but yet over twice longer than the longest cilia of the fore wing; distal club 
joint much longer than proximal. 

From one specimen, f-inch objective^ 1-inch optic, Bausch and 
Lomb. 

Male: Not known. 

Described from a single female specimen captured from a 
window pane in a private residence at Nelson, North Queensland, 
December 6, 1912 by Mr. Alan P. Dodd to whom I am indebted 
for the specimen. 

Habitat: AustraUa, Nelson (Cainis), Queensland. 

Type: No. Hy. 1291, Queensland Museum, Brisbane, the above 
described specimen on a slide in xylol-balsam. 

Genus Podagrion Spinola. 

Poda^ion beneficium new species. 

Female: Iiength, 2.5 mm.; with ovipositor, 5.25 mm. Dark metallic 
green with aeneous and bright bluish tinges; the face brighter green; ex- 
serted portion of ovipositor black; antennae black, excepting the dark 
metallic scape which is rufous laterad and centrad but sometimes wholly 
black; trochanters, knees, tibise and tarsi rufous, the coxsb and femora con- 
colorous with the body, the caudal tibise blackish for distal four-fifths; 
distal tarsal joint black, the posterior tarsi often pallid yellowish. Oral 
area black. Wings hyaline, the venation dusky. Teeth of posterior fem- 
ora black; immediate base of abdomen more or less slightly rufous es))e- 
cially ventrad at proximal half. Eyes and ocelli concolorous, garnet. 
Mandibles black at tip. Bright metallic blue especially on the abdomen 
and legs. 

Lateral ocelli their own diameter from the eye margin. Ilead all over 
and dorsal thorax densely polygonally sculptured or punctate, the punc- 
tures moderate to fine, the abdomen, coxa; and femora polygonally reticu- 
lated, the sides of the pro- and meso-thorax more roughly so. Genal suture 
fine but distinct. Head, antennae and thorax bearing short, greyish, moder- 
ate pubescence; also on the posterior segments of the abdomen and the legs. 
Posterior femora with six large teeth and a seventh minute one just proxi- 
mad of the fifth tooth. Metathorax with a conspicuous v-shaped median 
carina whose apex is at the meson cephalad ; the large area cephalo-laterad 
of each branch of the carina is densely punctuate nearly like the scutel- 
lum while the mesal area included bv the two branches of the carina is the 
same but also traversed by an irregular, narrow median carina which sends 
off oblique shoots making the area rugose. Laterad there are no carina; 
excepting a thin longitudinal one a slight distance laterad of the spiracle. 
The metathoracic spiracle is elliptical and slightly curved at one end, 
thus subreniform. A fovea is just caudad of it. 

Marginal vein of fore wing long but shorter than the submarginal, the 



on rardpoints. 

This species is allied to olenus Walker but has a lateral carina 
on the propodeum and the median carina is divided at the imme- 
diate base of the segment.' 

Genus Asaphes Walker. 
Asaphes amerlcana, now spopica. 

Ffm'ile: LenKlh, 2.00 mm. Dark metallic grRcn, the com concolorouB, 
the leRM yellow, pallid yellow at the tarsi; wings hyaline; antenniB black; 

' The following notes comparing this Bpecies with /*, olenus Walker are 
adilpil nt the request of the author. The cotypes sent were shipped in a 
vial toRcthcT with a ball of cotton, just the size to roll back and forth in 
the vial so that the Bpecimena were almost completely dismembered when 
they arrived. 

In P. nUnw Walker the antenmr are rufokis with the pedicel much longer 
than the Rrst joint of the funicle, there are usually six teeth (counting the 
apical one which is bidcntate at apex, as two) on the hind femora and all 
about equal in size (in beneficium some of the medial teeth are much smaller 
than the rest); front and middle legs brown with no greenish tinge. 

In the male cotypes sent the hind femora have only three teeth larger 
than in ihe female Bn<l so in this respect arc not similar to the female. 
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femora suffused with fuscous. Venation smoky brown. Marginal vein 
subequal to the long stigma I, the post-marginal vein somewhat longer. 
Cephalic tibial spur forming a strigil. Antennae 13-jointed with 2 ring- 
joints the second of which is rather large, twice the size of the first, which is 
larger than the usual ring-joint; the funiclar joints widening distad, all 
wider than long and shorter than the pedicel; joints 1-3 of the funicle sub- 
equal, each twice the size of the second ring-joint; funiclar joints 4 and 5 
subequal, somewhat larger, 6 still somewhat larger; club ovate, not wider 
than the last funiclar joint, the 3 joints subequal, each somewhat longer 
than joint 6 of the funicle. Scape long and slender. Body polygonally 
sculptured. 

From four specimens, f-inch objective, 1-inch optic, Bausch and 
Lomb. 

Male: Length, 1.75 mm. The same but the abdomen is rounded and 
depressed, the antennal club more thickened and stouter, wider than the 
distal funiclar joint; the flagellum is yellowish white, the pedicel dark, the 
ring-joints more or less dusky. 

From one specimen, the same magnification. 

Described from one male and four females mounted singly in 
balsam. ^ 

Received for identification from R. L. Webster of the Iowa 
Agricultural Experiment Station and labeled as follows: **Exp. 
101, 12 and 13 June, 1912. From Hampton, la. R. L. Webster," 
2 slides 1 cf , 1 9; *'Exp. 102. June 12, 1912. From Hampton, 
Iowa, R. L. Webster," 1 9; ''Exp. 147, 27 June, 1912. Ames, 
Iowa. R. L. W.," 1 9; and ''Exp. 164, 26 June, 1912. Ames, 
la. R. L. W." 

HabitaJt: North America — Ames and Hampton, Iowa (U. S. A.). 

Types: Cat. No. 15655, United States National Museum, Wash- 
ington, D. C, the five slides as above. 

This species diflfers from vulgaris Walker in having the legs 
light yellow instead of ferruginous with darker femora, and in 
having the pedicel shorter. 

Genus Elasmus Westwood. 

Elasmus proserpinensis new species. 

Female: Length, 2.00 mm. Like flavipostscutellum (the postscutellum 
whitish except along extreme base) but the abdomen is wholly shining biack, 
the legs distinctly more colored, only the articulations and tibise pallid yel- 
low; and the teguln; and scape are pale yellow. Vertex rather densely 
umbilicately punctate; femora and coxse sculptured. Antennse 10-jointed, 
with the first ring-joint very short, hidden; differing from those of fiavi- 
postscutellimi in that the proximal funiclar joint is distinctly longer than 
the pedicel and the joints are all somewhat longer; the proximal club joint 
forms nearly half of that region. The mandibles bear seven teeth, three 



minor mandibular characters; it differs from proxerpinensis in 
general body coloration and in bearing two less mandibular teeth. 

Habitat: Australia, Proserpine, Queensland. 

Tijpe: No. Hy. 1279, Queensland Museum, Brisbane, the al)ove 
male on a tag plus the head crushed on a slide in .\ylol-balsam. 

Elasmus ftavipostBcutellum (!iruult. 

This species was captured at Proserpine, Queensland, by sweep- 
ing grass in a forest, November 3, 1912; a female, also a male at 
the siime time. On this male the band of the abdomen was lemon 
yellowisli with a silvcr>' tinge and the postsciitellum had onh- a 
h'mun yellow stripe across it near l>iise, the cuuilal roxa" dark 
only along dorsjd margins. 

Elasmus mlnnehaha new species. 

St'dr: length, 1.20 mra, Diirk mctaHio grcon tlic abiionien with a yel- 
lowish band around it just out from the base; rciihiilic logs pale yellow, 
includinR coxic; all of tibia; the same color; idlcrmfdiatc anil caudal coxa; 
black except lit tips; internipdiafe femora hlai;k exco|)t for some distance 
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low at proximal half or nearly, the proximal margin of the black cuneately 
scooped out. Tarsi dusky. Wings subhyaline. Fourth funiclar joint 
longer than the club. Mandibles o-dentate. 

From one specimen, similarly magnified. 

Female: Not known. 

Described from a male captured by sweeping foliage and grass 
in an open forest at Proserpine, Queensland, November 3, 1912. 
Like impvdens but differing in the coloration of the legs and abdo- 
men, the band of the latter much broader; also somewhat like 
minor but differing in the coloration of the legs, especially the 
femora. 

Habitat: Australia, Proserpine, Queensland. 

Type: No. Hy. 1280, Queensland Museum, Brisbane, the above 
male mounted in xylol-balsam. 

Later, a second male was found, collected at the same time; in 
this specimen the femora were nearly wholly black. 

Elasmus fasclativentris new species. 

Female: Length, 2.5 mm. Metallic green but very dark, the proximal 
two-thirds of the abdomen orange yellow, immaculate and extending farther 
caudad on the venter but along the dorsum crossed by four conspicuous 
broad blackish bands, the widest of which is at the base of the abdomen 
and is metallic ; there are thus in the centre of the dorsum three broad black 
bands of about equal width and not extending into the dorso-lateral aspects. 
Tip of abdomen black for some distance (about distal third) . Tegulsc, post- 
scutellum, oral area broadly, scape and legs pale lemon yellow, the latter 
still paler, including the coxic, the tarsi blackish, the caudal coxa with its 
proximal two-thirds metallic green, the caudal tibia with the usual arrange- 
ment of black spines. Flagellum blackish, the pedicel lighter. Wings 
subhyaline, the venation dark. Funiclar joints subcqual, longer than wide, 
the first somewhat longest, longer and stouter than the pedicel. Face with 
thimble punctures. 

From one specimen, similarly magnified. 

Male: Not known. 

Described from a single female captured by sweeping grass and 
foliage in a forest at Nelson, N. Q., November 28, 1912 (Alan P. 
Dodd). 

Habitat: Australia, Nelson (Cairns), N. Q. 

Type: No. Hy. 1292, Queensland Museum, Brisbane, the above 
specimen on a tag. 

Elasmus australiensis has the postscutellum wholly lemon 
yellow; also vicinus; the latter should therefore be grouped with 
flavipostscuteUum; insularis has a narrow transverse yellow band 
across the base of the same sclerite. 



>>cariii^ nbout nineteen lineB. ^fargioal cilia of fore wing very short. 

DiHtal tHranl joint longest. 

From a single specimen, l-inrh objective, 1-inch optic, Bausch and 

M/iIr: Not known. 

Described from a single female captured by sweeping grass in a 
forest near Nelson, X. Q., October 10, 1912. 

Habitat: Australia, Nelson near Cairns, Queensland. 

Typf. No. Hy. 1173, Queenttland Museum, Brisbane, the fore- 
going female in xylol-balsam mounted with an OUgosita. 

Oenus Prosp.^ltella Ashmead. 

Prmpaiiella bears an oblique, short but nonsessilc stigmal vein ; 
Coccophagus bears usually a short sessile one, at right angles to 
the marginal vein as in the Entedonini. 
Prospaltella nigrlfemur new species. 

F finale: T^nftth, 0,7-imm,, includinROvipoHifor. Sooty iilnck, thcfvings 
hy;ilin(-, llic ovipositor cvscrlod for ii fourth (irtorp or less) the length of the 
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abdomen. Legs pale whitish except coxse, hind knees and femora and proxi- 
mal portions of other femora. Antennae dusky pallid, the fimiclar joints 
all about twice longer than wide, the club-joints a little shorter, the flagel- 
lum filiform ; pedicel distinctly shorter than the f uniclar joints taken sepa- 
rately. Thorax finely reticulated. Hind wings with six lines of discal 
cilia, the lines in pairs — ^middle, caudal and cephalic — the booklets distad 
of the middle of the blade, the caudal marginal cilia slightly shorter than 
the greatest width (at the booklets). Fore wings with about fifteen lines 
of discal cilia, the longest marginal cilia distinctly shorter than the same 
cilia of the hind wing. Ovipositor white, the valves black. Terminal 
segment of abdomen shortly conical, the valves of the ovipositor extruded 
beyond it for about its own length (that is, the length of the terminal 
segment.) 

Male: Not known. 

Described from fifteen females *^ {rom Aleur odes sp. on Ficus^ 
June 13, 1913." 
Habitat: PassOeroean, Java. 
Types: Seven females on a slide (Queensland Museum). 

Genus Trichogramma Westwood 

Trichogramma australicum Girault. 

A female agreeing with the description of this species from 
the eggs of Grapholita schist(iceana, Passoeroean, Java, Sept. 15, 
1913 (P. van der Goot). Also many specimens from Diatrcea 
striataliSj Passoeroean, August 25, 1913 and from the eggs of 
Chilo infuscaiellus, Passoeroean, August 20, 1913 (P. van der 
Goot). 

In regard to some of these specimens van der Goot wrote: 
"These I am mainly sending you, because I can't make sure 
myself whether they ought to be ranged under Trichogramma 
or Trichogrammatoidea. I find very minute, little loioblike 
appendages on the funiculus, and the four last antennal joints of 
all." In the specimens of australicum from ChilOf I also observed 
these organs quite as they occur in Trichogrammatoidea; they were 
on the female funicle. Trichogrammatoidea, thus, is not charac- 
terized by bearing these minute organs but solely by the differ- 
ent male antenna and the longer marginal fringes on the fore 
wing. 

It strikes me that the occurrence of these organs is very rare in 
Trichogramma, since I have never seen them before. Are they 
conidial spores of fungi? 



from Santiago de las Vegas, in addition to places previously 
reported. 

Wliile in Cuba during the winter of 1911-12 a few observations 
were made on the presence, or rather the absence of the cotton 
boll weevil, I was fortunate in meeting Mr. H. A. \'an Hermann 
on the occasion of the visit ami he told me that when he came to 
Cuba about a dozen years ago, there was a great increase in the 
acreage devoted to the cultivation of cotton, but that the boom 
was Miiddcnly checked by a plague of boll weevils which entirely 
destroyed the crop for a series of years. His observations were 
made at the grounds of Estacion Agronomica at Santiago de las 

' Withilrawn for publicnlion elsewhere. 

' K. SiifTriBn. Verzoiehniaa der von Dr. Gundlaeh auf der Inscl Cuba 
gesriTiimflten lliisHelkiifer. Archiv. f. Naturg., vol. 37, Jalir^, 13, pt. 1, 

pp. i;m)-i.ii, 

'Jiiiiii (lundlauh. Contribueioii a la entoiiioIoKia Cubana, vol. 3, pt. 
. . ^ .^^^ . . 
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\'egas, and at other points in Havana and Pinar del Rio provinces. 
Immediately following this serious outbreak of the boll weevil, 
the production of cotton became so unprofitable that none at all 
was planted, except for a few small plots at the E^tacion. This 
alone would not have caused the extermination of the boll weevil, 
as numerous tree cotton plants remained, growing wild or in 
doorj'ards, which would furnish a constant food supply. A series 
of violent hurricanes, however, subsequently destroyed all the 
large cotton trees in western Cuba. 

When Mr. P. P. Cardin arrived at the Kstacion Agronomica in 
1908 or 1909, he fomid no boll weevils on the cotton growing 
there and he has collected none in all the time he has been ento- 
mologist there. When I arrived in November, 1911, a thorough 
search was made for the weevil in the plants at the Estacion 
and they were examined every month thereafter until my depar- 
ture in May, 1912, without success. 

Mr. Van Hermann also told me of Sr. Lorenzo Sanchez who was 
attempting to grow cotton at Artemisa, Pinar del Rio Province 
and seemed to be having considerable success. I visited Mr. 
Sanchez' place, Finca Consolacion, a plantation of the Artemisa 
Tobacco Co., about a mile west of Artemisa, on May 3, 1912. 
Mr. Sanchez has been growing cotton for three years, each year 
putting in an increased acreage, and had never seen any boll wee- 
vils in his cotton. I was unable to find any, although a careful 
search was made. He said he knew of no tree cotton anywhere for 
miles aroimd which might serve as food plants for the weevil 
during the years when no cultivated cotton had been grown in 
western Cuba. He stated that one of the errors of those who 
grew cotton years ago was to plant in May or June, with the 
beginning of the rainy season and to attempt to harvest the crop 
in the early months of the dr>' season, December or Januar>\ 
He had adopted an entirely different plan of cropping, as the 
cotton was planted towards the end of the rainy season, October 
or November, and harvested in the spring before the rains began. 
At the time I was there, most of the cotton had been picked out, 
his plants had dropped most of their leaves, had turned brown and 
there were very few immature bolls. 

During January and February, 1914, I visited Cuba and again 
examined the cotton at Estacion Agronomica but found no boll 
weevils. On January 13th, I visited the Harvard Experiment 
Station, conducted by Mr. Robert M. Grey of Central Soledad, 
Cienfuegos, Santa Clara Province. Mr. Grey stated positively 
that he had known the boll weevil as long as he had been in Cuba 
(20 years) and that it was undoubtedly present in the vicinity of 
Cieiifuegos at the present time. Neither of us were able to find 
any weevils, or any indications of their presence, on several bushes 



NOTES ON THE GHALCIDOID FAMILY CALLIMOMIDAE. 

By J. C. Crawford, U. S. National Museum. 

f^incc a new subfamily is described I have given, to locat-e this 
as well as two others characterized since the publication of Dr. 
Ashmead's monograph, a table based on bis but much abbre- 
viated. For additional characteristics his table should be con- 
sulted. Attention is again called to the fact that the Megastig- 
minii- possess two well developed apical spurs on the hind tibise. 
Xo specimens of either the Pulvilligerinie or the Eutanycorminje 
have been seen and they arc placed in this table solely from the 
originul dcscriptionii. 
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TABLE OF SUBFAMILIES. 

1. Mesothoracic furrows not well defined, the scapulaj scarcely or indis- 

tinctly separated; abdomen in female conically pointed, ovipositor 

not exserted Ormyrinae 

Mesothoracic furrows well defined 2 

2. Hind tibise with one apical spur Erimerinse new subf. 

Hind tibise with two apical spurs 5 

3. Stigmal knob greatly dilated 4 

Stigmal knob not greatly dilated 5 

4. Male antennae with whorls of hair Pulvilligerinse 

Male antennae without whorls of hair Megastigminse 

0. Antennae densely pilose; no postmarginal vein Eutanycorminae 

Antennse not densely pilose; postmarginal vein developed 6 

6. Posterior margin of mesepistemum incised 7 

Posterior margin of mesepistemum straight 8 

7. Stigmal vein long Idaminae 

Stigmal vein short, the stigmal knob subsessile Callimominae 

8. Hind femora not much swollen, their tibiae not arcuate. 

Monodontomerinae 
Hind femora much swollen, their tibiae arcuate Podagrionina& 

ERIMERINAE new subfamily. 
Erimerus new genus. 

Hind tibiae with only one apioal spur, this very well developed; antennae 13 
jointed, the ring joint distinctly longer than broad, but narrower than the 
first joint of the funicle; parapsidal furrows well defined; mesepistemum 
not excised on posterior margin; scutellum without a cross furrow; propo- 
deimi longitudinally rugulose ; the postmarginal vein almost as long as the 
marginal which is short; stigmal knob subsessile, with two appendicular 
tions; basal abdominal segment not excised medially at apex. 

Type of the genus: Torymus wickhami Ashmead. 

In addition to the two type specimens there are in the collection 
three females from Central, Utah, bred July 13, 1911, by Mr. C. N. 
Ainslie [under Webster no. 5010 (Bureau of Entomolog>% U. S. 
Department of Agriculture)] from galls on Hilaria, 

TABLE OP GENERA OF THE MONODONTOMERINuE. 

1. Antenna; with 2 ring joints 2 

Antennse with only 1 ring joint 4 

2. Front femora much swollen, pronotum very long 

Plesiostigmodes Ashm. 
Not as above 3 



ir>. HimI femora with a litrge tootii or prominent (Icntiform nngle; 

mt'talhornx not with two medial carinic 16 

HimI fpinora without a large tooth or dentiform uncle; metatliorax 

with two medial carinic 9 , in d" obsolete Eridoiiloi'icrus Cwfd. 

[0. I'io|)ndeuin with a meiMal cnrinn Znghjplonol'iK new genus 

Propo'leura not carinatc medially 17 

17. Ilitiil femora basarl of lnrj;e tooth distiiirtly scxtaXc WthMfrcUus Ashm. 
Hind femora basad of large tooth not with small teeth or narrations 

I fnl as pis MajT. 

Id lOMA CROMER US DCW genuH. 

UcL'ipital foramen margined, first abdominal segment incised medially 

at a|)ex; hind femora on lower margin excised at apex; marginal vein much 

shorter than submarginal;postmarginal veinabout half as long as marginal; 

stigma knob not subsessilc, thesligmal vein almost a^ lung as post marginal; 

Type (»f the rchus: Idiomacro)neru>! bimaculiprtini's Crawford. 
Idiomncromerus bimacullpennis n. sp, 

Fiiii'di : I^'nglh abimt 3,.i nun,; oviiw^ilor I.T.j mm. Brilliant coppery 
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the 8C&PQ and pedicel testaceous; first ring joint subquadrate, second trans- 
verse; funiclar joints subquadrate; propodeum basally with short ruga; 
so the base appears as if with a row of pits; wings hyaline, with an irregu- 
lar ovoid fumated spot at base of marginal vein and a fumation at post- 
marginal vein, this extending almost half way across wing and, turning 
centrad extends with decreasing intensity as far centrad as the base of 
the other spot, there being a narrow subhyaline space between them; legs 
soppery with the tips of femora, the tibiaj and tarsi, entirely testaceous. 

One specimen labelled "23.6" (June 23). Type specimen Cat. 
No. 18168 U. S. N. M. Type locality: American Fork Canyon, 
Utah. 

Antistrophoplex new genus. 

Eyes bare; marginal vein short, the stigmal knob almost subsessile, 
postmarginal vein about half as long as marginal; hind tibial spurs rather 
short, the longer not half as long as the first joint of the tarsi. 

Type: Antistrophoplex bicoloripes Crawford. 

Antistrophoplex bicoloripes n. sp. 

Female: Length about 3 mm.; ovipositor about 2.5 mm. Head and 
thorax bronzy-green, finely rugoso-punctate, antenna* brown, the scape 
reddish-testaceous, the pedicel greenish with the apex testaceous; pedicel 
longer than the first joint of the funicle, the funiclar joints subquadrate; 
propodeum faintly reticulately aciculate; wings hyaline, marginal vein 
short, the postmarginal vein almost as long as the marginal, the stigmal 
shorter than postmarginal; coxa^ and about the basal half of all femora 
greenish, apical half of femora and all of tibia; reddish-testaceous; tarsi 
more whitish ; abdomen greenish, dorsally and basally brown with a greenish 
reflection. 

Type locality: Garden Citj', Kansas. Bred from galls of Anti- 
strophus species. Type-specimen, Cat. No. 18169 U. S. N. M. 

Described from six females received from the Bureau of Ento- 
mology, U, S. Department of Agriculture, under Chittenden No. 
84, with the additional record, '*bred from galls on a composite, 
collected September 14, 1913, by C. H. Popenoe." 

Zaglyptonotus new genus. 

Marginal vein about two-thirds as long as submarginal, stigmal knob 
subsessile; postmarginal short, hardly one-third as long as marginal; 
posterior tarsi about one-third longer than hind tibiip, the first tarsal joint 
not quite as long as 2-5 combined; hind tibial spurs long, the longer as 
long as the first joint of the tarsus; hind femora with a minute tooth on 
lower margin near apex and excised beyond this. 



interesting species, parasitic on different leaf hoppers (Homop- 
tera). 

I am now able to describe two additional species of Haiictop- 
tiagida^ important as enemies of sugar cane leaf hoppers irom the 
two hemispheres. One was obtained in veir large numbers bj- 
Mr. Thumas H. Jones of Porto Rico at Rio Piedras, as a parasite of 
the destructive Stenocra?ms sacckarivonis Westwood, the other was 
found hy Mr. C. H. Misra, at Pusa, India, as a parasite of the sugar 
cane 11>- of India, Pyrilla sp. The sugar cane leaf hopper of Fiji, 
I'rrkhinicla riiiensi^ Kirkaldy has already been recorded as com- 
n»ml>' jJiirnsitized hy an Elenchid, Elenchoides perkinsi Pierce. 

The Ecnus Stenocrnitu'i belongs to the Fulgoritl family Delpha- 
cida", and the genus I'ljiiUa belongs to the Fiilgorid family 
I,ophopida>. 

I'liniily Halle tophaftidae. 
>i(;n>AM[i,v ANTHERICOMMIXAi:, 
Stenocr.\nophilus new genus. 

Male: UtaiJ cxcavatcil bcliind, Hi-en from iibovr iMHiHistinR of a narrow 
iirr'u.'ilo rim supporting ()icpypw;mil proihirpd ronsiilcnilily in front of these 
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to form the tip of the sulcate frontal projection, at the sides of which the 
antennae are inserted. Eyes very large, convex, reaching and touching 
the base of the elytra. Mandibles very short, broad and blunt, not reach- 
ing within their own length of each other. Maxillae a little longer, two 
jointed, cylindrical, the first joint almost twice as thick as the second, and 
neither quite as long as the mandibles. Antennae elongate, seven jointed, 
flattened foliaceous, with large sensory pits; first two joints simple, third to 
sixth moderately elongate, each produced just before the attachment of the 
succeeding joint into a broad flattened lamina not much more than twice as 
long as the main stem; seventh joint also produced, laminate. Pronotum 
subquadrate, cut off at sides by head. Mesonotum band-like, also in- 
cluded within the cavity of the head. Elytra elongate. Metanotum with 
prsescutum elongate, convex at base, sides roundingly approximate toward 
apex, where they almost meet; scuti narrow, elongate, only a little longer 
than prsescutum; scutellum broad, quadrate, basally convex, apically 
bisinuate, not much longer than postlumbium; postlumbium at least two- 
thirds as long as wide; postscutellum long, broad; femoralia reaching to 
middle of postscutellum. Wings with radial vein meeting the costal mar- 
gin beyond the middle, a small detached cloudy vein behind the tip of the 
radius, medius strong, with a long anterior cloudy branch, cubitus missing, 
first anal merely a cloudy vein, second anal strong, third anal missing. 
Tarsi three-jointed, the first joint of different shape from the following; 
claws absent. (Edeagus strongly bent ; the under side being twice bent and 
the upper thrice ; the last bend being a very strong reflexion at apical fourth ; 
apex very acute. 

The generic name is derived from Stenocranus (the host genus) 
+ 0iXos (loving), signifying a parasite of Stenocranus. 
Tj-pe of genus, ^adratus n. sp. 

Stenocranophilus quadra tus new species. 

Described from one type and five paratype males bred by 
T. H. Jones, October 19, 1912 from two female and four nymphal 
Stenocranus saccharivorus Westwood collected October 14, and 16, 
1912 from sugarcane at Rio Piedras, Porto Rico, and bearing the 
Porto Rico Sugar Planter's Association accession number "847- 
1912." One paratype was returned to the association. The 
specific name is intended to draw attention to the quadrate form 
of the pronotum and the scutellum. This form of scutellum has 
not heretofore been found in the Halictophagidse. 

Male: Length 0.9 mm., wing expanse 2 mm. Color golden brown. Very 
few points not mentioned in the generic description remain to be noted. 
The first tarsal joint is broad, apically broadest and somewhat acute on 
outer angle, the point of attachment of the second is subapical at the inner 
angle; the point of attachment on the second joint is dorsal and very near 



niso bnnrllikp. Elytra pedunculate, spatulate, seneitivc, pubeerent. 
MotHnoliim with pra-scutuni rounded, keystone-shape, truncate, sintinte 
at apex, longer llian ccutelliKn and postlumbium together; seuti oblique, 
eonsidernbly surpHssinit |iriescutnm at outer angles and supporting it by 
a tiny |>riijoetion at inner angles; si'utellum broad, irregular in oiittiac, 
narrower at base than priescu(um,broadeningin a concave line behind seuti, 
ivith anterior angles rounded, almost rectangular, and posterior angles 
diagonally produced as quadrate peduncles, apex otherwise truncate; 
)iosllunibiimi short, transverse, fitting in between and scarcely Eurpn^sing 
llic (losteriiir peduncles of the si-iitellum; postscutelhim large, convex, 
broadly rounded. 

Tarsi three-jointed, the first joint mucronate; claws absent, Kighth 
ventral segment acutely produced beneath ninth. ,\nal scgraent small, 
tiaplike. (Edeagus strongly bent, broad near base, rectangularly l>ent near 
a|ws. apical process slen<ler and very aeule. 

Tlie generic name is deri^'ed from Pyrittn (the liost genus") + 
Xritnx (the tj'pica! Strepsiplerous gciiu.i), signihing a Strepsip- 
t<TO\is parasite of Fyrilta. 

Type of genus, comiMicliiif ii. sj). 
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P3rrilloxenos compactus new species. 

Described from a type female, and allotype male, and two 
paratype females from Pusa, Behar, India, collected by C. S. 
Misra. 

The material was collected in August, 1907, March 15, 1913 and 
May 23, 1914. The host is an undetermined species of Pyrilla. 
The specimens collected in August, 1907 consist of allotype male, 
male pupa cephalotheca, and three paratype females with tri- 
ungulinids. This material is the property of the Entomological 
Section, Agricultural Research Institute, Pusa. The type is 
deposited in the United States National Museum, and a paratype 
female is in the author's collection. The author is indebted to 
Mr. T. Bainbridge Fletcher, Imperial Entomologist, for the 
material. The specific name is intended to draw attention to the 
compact appearance of the antennse. 

Male: Length 1.5 mm. The tarsi are very small. The anterior tibiae 
are very robust and shorter than on the other legs. The antennae are 
much more compact than is usual in this family. The mandibles can not 
meet. The remainder of the description is to be drawn from the generic 
description. The specimen was unfortunately boiled in caustic potash 
and is therefore very hard to study. 

Female: Cephalothorax, golden yellow to brownish, broader than long; 
constricted behind spiracles; sides quite evenly rounded; apex sinuate. 
Mandibles obtuse, separated by almost three times their width. Front 
convex. Spiracles just touching margin. 

Type in U. S. Nat. Mus.— Cat. No. 18814. 



A NEW TACHINID PARASITE OF DIAPHEROMERA 

FEMORATA SAY. 

By W. R. Walton, Bureau of Entomology. 

Two species of Tachinidse parasitic upon the Phasmidae are 
at present known to science. The first species was described by 
PanteP in 1898 as having been reared from Leptynia hispanica 
Bal. in Europe. The second has been recently described by Mr. 
C. H. T. Townsend^ reared by the brothers Severin from Diaphero- 
mera femorata Say. in Wisconsin. A third parasite of this same 
host is herewith described. It is generically closely related to 
HaUidaya Egger, but is apparently distinct because of the posi- 
tion of the antennae above the center of the eye and of the greater 

1 La Cellule XV-290. 

* Annals Ent. Soc. Am. Vol. II, p. 243. 



iircllus being about as far removed therefrom as it ia from the poBtprior 
ocplli, Parafacials fuscous, slightly gray pollinoHC. Antcnnic blackish, 
thinly pollinose, thinl joint a little more than twice as long as second, 
siili'N straight nearly parallel, anterior apical corner right angled, poste- 
rior corner gently rounded. Palpi and proboscis clear, yellowish. Occiput, 
viencd from side, linear, thinly clothed with black hairs. Dorsum of 
thorax thinly silvery pollinose, more pronounced anterior to suture. Four 
ihirsal vitta;, wide, indistinct posterior to suture. Dorso-central bristles 
three, sterno-pleurals three. Scutellum dark brown, thinly pollinose, 
marcinal macrocho^lxc long, in three pairs, apicals vestigial. Diacals 
irregular in number and |)osilion. Abdomen ovale, black, pseudomacu- 
liile on bases of second, third and fourth segmenls, pollen bordering spots 
and on lateral margins of segments silvery, remainder of ]x>llpn brownish. 
i'ii.sli'rior margins of segments black, shining, marginal maerochictie borne 
womi'ivhat before |)oslerior edge of all segmenls. No true discal macro- 
cha-hi' present. Abdomen clothed with coarse, black, reclinate haira. 
Calyplers yellowish. Wings hyaline, A line of three bristles at base of 
third vein. First jiosterior cell barely closed in margin of wing. Legs 
hhick. miilille tibia- bearing a single stout macrochieta, on the front side 
ne!ir the middle. Hind lihia', subcili^ile on ]«>s(-|.xlcririr eilgf. 





Fig. I. Euhallidaya ieverinii, head of female, lateral v 

Fig. 2. Head of female, front view. 

Fig. 3. \\\a% of female. 

Fig. 4. Wing of male. 

Fig. 5. Right hind tibia. 

Fig. 6. Phaimopkaga aniennalig, head of male. 
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plate of this species is siven herewith, fig. 9, to in<1ica,te the dis- 
tinctions between it ami that of lundbecki and also to correct 
some slight errors in the original figure. 

The genua Metriocnetnus may be distinguished from all other 
Chironomidie by its possession of the following characters: Anten- 
na; of male 2-13 jointed, of female 2-6; palpi, 4 jointed; pro- 
boscis poorly developed. Thorax projecting anteriorly, the head 
half hidden under its anterior portion; no strong thoracic bristles. 
Hypopj'gium without well developed superior and inferior proc- 
esses in the male, the apical portion of lateral arm generally 
slipper-shaped, recurvetl. Fore tarsus with tarsal joint shorter 
than fore tibia; empodium present; claws of males generally 
digitate apically, of female simple. Wings without the medio- 
cubital cross vein; surface hairs distinct. 

This paper is published by permission of Or. S. A. Forbes, 
State Kntitmologist of Illinois. 

lundbecki Johiiniiscn. 

iii-^'is l.iiii.lbcTk <:!.■■ :iTc-iKPii). Viil.Tisk. Mp.l<lrl.. ISilS. 
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Melriocnemus lundbecki Johannsen, Bull. 85, N. Y. State Mus., 1895, 
p. 302. 

Larva: Length, 4-5 mm. Yellow, or buflf-colored. Head deep yellow, 
slightly longer than broad, tapering slightly on anterior half; antenna 
rather slender, its entire length about equal to one-half the width of head 
(fig. 1); mandibles stout (fig. 2), heavily chitiniaed, yellow at base, be- 
coming gradually darker towards middle, the apical half, including all the 
teeth, almost black, 4 weaker, rounded, almost equal-sized teeth along 
inner margin; two long and rather strong hairs at base of mandible on 
ventral surface; two slightly weaker hairs on under surface of mandible 
near middle; lateral arm of epipharynx long, ending in three or four in- 
curved teeth; labium with its anterior half blackened, marginal teeth as 
in fig. 3; two long hairs situated near to eye spots. Anterior pseudopods 
armed at apices with weak hairs; a weak lateral hair on each of the thoracic 
segments; posterior pseudopods with strong apical claws which have pro- 
duced bases; no ventral respiratory organs on eleventh segment, the two 
dorsal pairs on twelfth short ; anal tuft consisting of six sensory hairs, the 
basal process about twice as long as its diameter. 

Pupa: Length, 3 mm. Greenish yellow. Frontal tubercles indistin- 
guishable; 2-3 hairs on the anterior margin of thorax on each side; respi- 
ratory organs shaped as in fig. 4; anterior to and in line with these organs 
are four hairs, a pair on each side; abdominal segments, except segment 
one, covered on the dorsum with very minute stout set® which become 
much stronger posteriorly and form a distinct comblike transverse row on 
the posterior margin of each segment, as indicated in fig. 5; the mem- 
branous portion of segment between the setulose margin and apex of the 
succeeding segment presents a distinctly reticulated or honeycombed ap- 
pearance, the intersecting lines clear, the central portions fuscous; ventral 
segments very similar to those of the dorsum; anal appendages as in fig. 5. 

Male: Yellow, slightly shining; mesonotum trivittate, the central vitta 
divided longitudinally by a distinct yellow line, and posteriorly abbrevi- 
ated, the lateral vittae abbreviated anteriorly; color of vitta? reddish; 
pleurse brownish on lower half; scutellum yellow; postnotum brown. 
Abdomen yellow, the apical 2-3 segments obscurely brownish. Legs 
yellow, the apices of tarsi slightly infuscated. Wings clear, veins yellow. 
Halteres yellow. 

Antenna slightly longer than head and thorax together, last joint sub- 
equal in length to the remainder, distinctly cleft, as shown in fig. 6, the 
other joints of fiagellum also cleft, but not so distinctly. Apical portion 
of lateral arm of hypopygium slipper-shaped, turned back on inner side of 
basal portion, its apex with a short thornlike bristle which is directed at 
right angles to the long axis of the arm (fig. 7). Fore metatarsus nearly 
three-fourths as long as fore tibia; no long hairs on tarsi, those on mid and 
hind legs barely longer than diameter of the joints upon which they are 
situated; fourth joint of fore tarsus one and a half times as long as fifth, 
fourth and fifth joints of mid and hind legs subequal; empodium present 



wiitor; ijiit graiiiially tlicy either becjtme accustomed to the con- 
ditions or the conditions changed sufficiently to suit them, for 
tlipy settled down in the mud and dead leaves which liad been 
placed in the glasses. Here they formed burrows which they never 
left unless disturWd. They fed upon the decaying leaf tissue, 
generally, by protruding the anterior half of the body from either 
en<l of the burrow, evidently being able to turn around within it. 
Pitputioii took place within the burrow, but soon after the trans- 
formation the anterior half of the pnpa was protruded, and thus 
remained until shortly before the emergence of the imago, when it 
was released entirely ami, coming to the surface, after a few 
<|uirk jerky motions the fly rapidly emerged. Ihio specimen of 
luiiilhicki remained from Monday till Thurstlay morning in the 
larvid siane, emerging from the pupa on Saturday morning;. 
Mmeigcuee took place very quickly, occupying not more than 
llirei' seconds. The other specimen which I succeeded in rearing 
was rather longer in the pupal stage, pupating on Friday and 
fnierning on Monday moniing. Holh the specimens reared are 
1 'Diis is. 1 )iplievp, nImiiriTial, .is fliis u:l(ct is KcniTaUy ilefipiont in 
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EXPLANATION 



1. Jtfein'oenemiM lundbecki, antenna of larva. 

2. Melriocnemut luiuUtecki, mandible of larva. 

3. Metriocnemaa luruUtecki, labium of larva. 

4. Metrioenemut lundbetki, thoracic respiratory organ of pupa. 

6. Metrioenemvt luniti>ecki, apical 3 Hegmenta of pupa. 
0. Metrioenemva lundbeeki, apical 3 joints of ant«nna of male. 

7. Metriocnemut lundbeeki, one side of hypopygium of male, doraal 



Mttrioe<Mmus limdbtcki, tarsal claw of male. 
Metrioenemui knabi, labial plate of larva. 



Fis. 1. 

I'mnotiim feebly convex", black, with three low, yellowish carina, the 
merlian one a little higher before the niiiMle, tapering towan! the pale 
apex of the triangular, posterior portion of pronotum; the lateral mem- 
branous part of the pronotum angularly cxpamlcl. with two to five series 
of irrcunlar aroolea. the cilgc Homewhnt liromlly rcflexed, some of the 
Dcrvurcs exteriorly blackish. Heiiil, pronolum und I he edge of the membra- 
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nous dilation densely covered with very fine, soft hairs; pronotal hood 
rather large, much longer than wide, covering the hind part of the head, 
leaving the eyes free; surface yellowish-white, opaque, with a few minute 
areoles. Hemelytra extending about one third beyond the abdomen; 
oblong-oval, broadly rounded at the end, feebly sinuate toward the base; 
the discoidal areas pyriform, reaching to about the middle of the elytra, 
reticulated, blackish at base and at apex, a pale stripe across the middle; 
the subcostal biseriate, yellow; costal margin yellowish-white, trans- 
lucent, with four or five series of medium sized areoles at the widest part, 
those toward the base smaller; five transverse oblique nervures black at the 
costal area and all nervures at the apex more or less blackish. Legs pale, 
yellow. Length, 4 mm. ; width, 2 mm. 

Described from several specimens, males and females. Kirk- 
wood, Mo., August 10 (Riley, Pergande) found on Solarium caro- 
linense and Sdanum elceagnifolium; Lavaca Co., Texas, June 21; 
Columbus, Texas, July 29, 1879 (Riley collection) on coffee weed 
and Solanum; El Reno, Okla., July 12, 1909; Norfolk, Va., 
June 12, 1914 (Fink). It is recorded as found on egg-plants and 
potatoes in great abundance. 

Type: No. 18810 U. S. National Museum. 

This new species resembles Gargaphia angulata Heid. in the gen- 
eral outline, but differs considerably by the larger size and by the 
prominence of the hood, being much longer. It belongs to a group 
of Gargaphia species which have the membranous dilation of the 
pronotum angularly expanded instead of roundly dilated, as in 
G, tilia Walsh; (?. patricia Stal; G. opacula Uhler and others. 
Judging from the localities already known, this species seems to 
have a wide range of distribution, from the Atlantic coast to the 
Southwestern States. 



FORGIPOMYIA PROPINQUUS WILLISTON, A CORRECTION. ' 

By J. R. Malloch, Urbana, Illinois. 

In a footnote in an article on Ceratopogoninae ante p. 63 of these 
Proceedings it is stated that the figures of the tarsus and the wing 
of Forcipomyia propinquus given by Williston are those of the 
female and not the male. I considered that the statement was an 
error because the single specimen described by Williston, in addi- 
tion to being indicated as a male, is from the description obviously 
of that sex. The figure of the tarsus is also clearly that of a male, 
possibly of eriophoruSy though the wing is drawn too blunt and 
short. The description of eriophorus is that of the female, an 
error being made in the insertion of the sex symbol. 



Npgiiicnt ia mostly pale, with only minute dark spota, the following seg- 
ments wholly dark; legs marked as in P. rau. In wings the marks on costa 
iind at lip are black, the others fainter, more yellowish brown; the clouds 
over iTOHS-vcins not connected, that over posterior cross-vein extending 
loward the cloud below preapical costal spot; and that over the discal 
trosa-vcin extending to the middle costal spot, the outer margin of the 
broad sub-basal cloud is much interrupted at the fourth vein. The pos- 
terior cross-vein is as near the outer margin as to the anterior cross-vein. 
The macrochtctic of head and thorax are as in P. ran. Length, 7,5 mm. 

From Falls (^hurch, Virginia, July 15, 



NOTK ON A CLASSIFICATION OF SEXUAL CHARACTERS. 

Hv Ch,ihle,s H, T, Tow.vsend. 

Sexual cliaracttTS have long been (list in puis lied as either primary 
^('(-(Hillary. The writer believes tiiiit the so-called "secondarj' 
xii:il I'liaraders" may profitably be classotl as secondary and 
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tertiary, axiA hereby proposes these terms with definitions of the 
three resulting classes. 

Primary sexual characters are those which relate to the true organs 
of generation — the internal reproductive system and the external 
genitals. 

Secondary sexual characters are those which relate to the external 
structures immediately accessory to the true organs of generation. 
They include in the muscoid flies the hypopygium of both sexes in 
its widest sense, being such structures as the ovipositor, piercer, 
ventral carina, hypopygial clasping organs — ^all extra-primary 
structures directly functional in copulation, oviposition and larvi- 
position, or specially designed for the reception of such structures 
during rest. 

Tertiary sexual characters include all others that are ever distinc- 
tive of sex and may be defined as those which pertain to structures 
not directly functional in either copulation, oviposition or larvi- 
position, nor adapted for reception of organs directly concerned in 
these functions. For example, the elongated claws of certain male 
flies are indirectly functional in copulation, but so are the legs and 
the whole body for that matter. Neither is to be considered as 
immediately accessory to the true organs of generation. 

The mass of sexual characters in the muscoid flies are to be classed 
as tertiary. A great number of external anatomical structures are 
here involved, representing nearly all parts of the body. The 
tertiary sexual characters are not at all uniform as to the structures 
that they affect, but vary greatly in different groups of these flies. 
A detailed enumeration of them is already in manuscript, and will 
be published in due time. 



CERATOPOGONINi« SUCKING THE BLOOD OF OTHER INSECTS. 

By Frederick Knab, Bureau of Entomology. 

In discussing Ceratopogoninffi as enemies of other insects in a 
recent number of this journal,^ observations by two different authors 
were cited of these midges sucking the body-fluids of Anopheles 
mosquitoes. I find that I overloooked a third note on this subject 
by Dr. A. T. Stanton, which calls attention to an earlier record by 
Capt. C. J. Feamside and adds observations made by himself in 
the Malay Peninsula.* 

* Ceratopogoninae sucking the blood of caterpillars. Proc. Ent. Soc. 
Wash., vol. 16, p. 63-66, 1914. 

' A Ceratopogon parasitic upon anopheline mosquitos. Paludism, no. 5, 
p. 64, 1912. 



Culicoiiles attacliod to a iGtauie Anopheles. In this ruse the midge 
has its proboscis inserted in the anterior thoraeie region of the 
nios<inito, just above the fore Roxa;, and there is nothing to indicate 
that it might have been extracting the contents of the mosquito's 
liigestive tract. The reference given in my previous article, on 
p. W, for F. H. Gravt'ly'n note is incorrect; the article appeared 
in vol. (i, p. 45, of the Records of the Indian Museum. 

It appears that the statement made by mjself on p. 65, that 
blood is absent from the wings of mature Lepidoptera, is erroneous. 
In this I was only .sharing a common impression that there is no 
circulation in the hardened wings of most insects. I need hardly 
add that I was perfectly familiar with the more obvious cases, such 
!is certain Coleoptera. in which there is a plain and abundant cir- 
culati<m during life. The question has been very ably discussed 
recently by Mr. R. Rer\-oets and his careful investigations have 
resulteii in the demonstration of an active circulation in the wings 

I l>;ir.Lsilea f.iiind on moMquitos. In.lian Med. (^izctti-. vol, 35, p. 129- 
130, HMM). 
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of representatives of the more important orders of insects.^ Re- 
garding the Lepidoptera, he gives the following observation. 

The hind wing of a pierid, examined with a hand lens, shows all its veins 
filled with a pale green liquid; if one sections this wing, one sees this liquid 
issue in abundance, above all if one exercises a gentle pressure. 

It follows, then, that the Ceratopogon observed by Mr. Kryger 
could have obtained blood from the wings of the moth in any case 
and that it was quite unnecessary to assume that the latter was 
immature. 



DESCRIPTIONS OF TWO PARASITIC HYMENOPTERA.' 

By S. a. Rohwer, Bureau of Entomology. 
Ssrmpherta mnemonicfle n. sp. 

This species is readily distinguished from the other species 
which have been referred to the genus, by the color. It differs 
from the genus according to the characters given in the generic 
tables by the shorter tergites. 

Female: Length 3 nun. ; length of antennae 2.5 mm. The anterior margin 
of the clypeus truncate, ventrally convex, front finely granular and with 
a number of widely separated, distinct punctures; area immediately below 
the antenns slightly convex, vertex and occiput sculptured like the face; 
intra-ocellar area slightly raised, the surface without any punctures, with 
fine granulations and parted posteriorly by a median furrow; antenme 
28-jointed, the third joint sub-equal with the fourth; mesoscutum rather 
coarsely granular posteriorly, anteriorly more finely granular and with 
separate punctiu*es; scutcllum more finely sculptured than the scutum; 
dorsal aspect of the propodeum similar to the scutellum, with a median 
triangular areola which is petiolate; posterior face completely areolated; 
mesepistemum except the shining foves and middle dorsal margin, finely 
granular; first tergite with a short petiole broadening beyond the spiracles, 
it and the second with coarse granulations; second tergite decidedly wider 
than long; relative width and length of the tergites becomes greater poste- 
riorly; third and following tergites shining, finely coriaceous; nervellus 
broken decidedly below the middle. Black ; anterior margin of the clypeus, 
mandibles except the piceous apices, scape and most of the flagellar joints 
beneath, teguls and legs testaceous or rufo-testareous; wings hyaline, irides- 
cent, venation dark brown; costa tetaceous. 



1 Notes sur la circulation du sang dans les ailes des insectcs. Ann. Soc. 
Ent. Belg., vol. 57, p. 184-190, 1913. 

* Contribution from the Branch of Forest Insects. Bur. of Ent., U. S. 
Dept. of Agrie. 



l>eroiti(ironfluent;in thp posterior miiWh the piircturps ore eloscr; scut ellum 
Mt'tilptiiri-il Himilnrly (o llu' scutum; pri)i>o(!cum with a median row of hcXH- 
liuniil fovcie which iHi'omc smaller post priorly. Inlcrally coarsely reticulate; 
iibtlunicn shininic. impunctiitp. Black; hoart below the nntenna; and the 
orbits to the vertex, poHtcriororbilM broadly, ))ea|>e beneath, dorsal posterior 
aniclcs of the pronotum, teKulx. four anterior Ickh (fptnora and tibiie 
reddixh) ^W/oir; abdomen piceoua and the third and fourth segments rufous; 
posterior legs black with the base of the tibiie and the Hpeond trochanter 
yellow; wings hyaline, venation dark brown. 

Miili: I.rnirth S mm. -Vitrees with the above characters of the female. 

F()rt Biiyurd, Xcw Mi'xico. Described from oiio female, tj-po, 
iiiif male aliotyiie jiinl llirce female panit>nM's recorded under 
linri'im of F;ntoniology Number Hopk.U.S. 12I01f whieh refers to 
aiiotc stilting timt tbisisa parasite of Krelriii species working in 
I'iiiii-'i pi'iiileroxti , material reared by (.'arl Heinricb, adults emerging 
Xoveitiber and December. 

TiiiH': Cat. No. 1S!«I7, V. S. X. M. 
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DESCRIPTIONS OF NEW MIGROLEPIDOPTERA OF FOREST 

TREES. » 

(With Plates VII and VIII) 

By August Busck, Bureau of Entomology. 

Sesia bninneri n. sp. 

Labial palpi orange red- with a broad black lateral streak exteriorly. 
Face dark metallic blue. Head deep black. Antennae bluish black. Col- 
lar metallic blue. Thorax bluish black with the anterior sides sprinkled 
with red and with patagia dark orange red. Forewings alike in both sexes, 
transparent with broad purplish blue edges and a broad, perpendicular 
streak at the end of the cell; extreme costal edge narrowly orange; under- 
side of the apical and especially of the costal edging sprinkled with orange 
red. Hindwings transparent, with narrow blackish bhie edges and veins; 
costal edge dusted with red, especially on the underside. Abdomen dark 
metallic blue with distinct, red, transverse streaks on second and on fourth 
segments and sometimes with traces of red also between the other seg- 
ments. Anal tuft with dark metallic blue center, edged with brick red; 
under side red. Legs dark metallic blue, liberally sprinkled and banded 
with red; tarsi blue. Alar expanse: male, 24-25 mm. ; female, 26-27 mm, 

Foadplant: Pinus ponderosa. 

Habitat: Camas, Montana, Josef Brunner, collector. 

Type: Cat. No. 18238, U. S. N. M. 

This species is named in honor of Mr. Brunner whose observa- 
tions of the life history enabled the differentiation of this species 
from the very similar Sesia novarcensis Hy. Edw., which Uves in 
Douglas fir. 

This species differs from the somewhat more robust Sesia no- 
varcensis in the blue, not black, ground color and in the much 
less extensive red abdominal coloration. 

^ Presented at meeting of April 2, 1914. 
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a iioedio miner like that of iiccurvaria pinella Busck, in Colorado, 
and that of I'aralechia pintfoliella Chambers, in the East. 

Mr. Miller found this species exceedingly abundant, in tbe 
larviil wtate, on June 26. From a shipment of needles from him, 
rccoivod on July 10, about a hundred moths issued en route and 
many more the following days. 
Evetria bushnelU n. S|i. 

I.!it>i:il |>nh>i wliilish duKtcd with (usirous; terminal joint fuscous. Face 
:iml \if:id wliit<', stronRly mottled with fuscous, each spqIc being ivhite at 
base anif tip, ttitli ad:irk fuscuus mcdinnpart. Antennie white, irrcRularly 
iinnul^iteii with liiirk brown. Thorax light grny, mottlpd with white and 
ruscfiiiH; biisc of iiutagia light reddi^th brown. Forewing deep reddish 
brown Rruduuting isito light ochrcous on outer two-thirds of doraal part of 
Ihc wine. A blunt, tri.tngular, ochrcoux 8])iir runs up into the fostal darker 
color. Ik-yond the cell and on apical tliird of dorsum is a siniill round spot 
ot the diirk brown ground color. Kniire basiil third of thf wing brown with 
.■» superimposed, poorly defined, tninaversc fiisei:i of silvery iridoBcent 
scales. At baH:i) third, terminating this basal area is a broad, straight, 
■ie f:isria of silvery or hyaline seale.s. This faseia begins in the 
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costal edge in two, small, indistinct, geminate, white streaks. From two 
similar costal streaks just beyond the middle of the wing runs a narrow, 
outwardly angulated, fascia of shiny hyaline scales across the wing. At 
apical third is a similar, but nearly straight, transverse fascia. The two 
latter fascisc contain on the middle of the wing a few black scales. Before 
the apex are two small, silvery, costal streaks and the terminal edge is 
rather broadly suffused with similar silvery scales. All of the silvery mark- 
ings appear to be slightly raised. Cilia bluish white with two transverse, 
blackish lines. Hindwing light fuscous; cilia whitish with a fuscous basal 
line. Abdomen silvery fuscous. Legs silvery fuscous; tarsi with indis- 
tinct, blackish brown annulations. Alar expanse : 12-19 nmi. 

Habitat: Fort Bayard, New Mexico, G. E. Bushnell, collector. 

Foodplant: Pinus ponderosa and other pines. 

Type: Cat. No. 18439, U. S. N. M. 

This species is named in honor of the collector, Colonel G. E. 
Bushnell, to whom is due credit for all the information we have 
on its biology. 

The larvae feed gregariously in the terminal twigs of Pinxis 
ponderosa and other pines and appear to be severely injurious to 
these trees. 

The full grown larva is 14 mm. long; body of a reddish yellow 
color; tubercles not distinguishable; hairs short, white. Head 
light yellowish brown with black eyespots; thoracic shield small, 
darker brown. Feet normal, abdominal feet small with a single, 
complete circlet of uniform hooks. 

The moths from overwintering pupse produce an early summer 
generation, the adults of which issue about July first. 

The species, which may have been introduced into New Mexico 
with the trees, is very close to the eastern Evetria frustrana Com- 
stock, but averages considerably larger and differs in the details 
of ornamentation, and in the character of its work. It is the 
same species which for several years has been excessively injuri- 
ous to the pine plantations of the U. S. Forest Service at Halsey, 
Nebraska. (See Forestry Quarterly, Dec. 1910.) 

Eyetria virginiana n. sp. 

Labial palpi, face and head light whitish yellow. Antennse reddish white 
with a thin, longitudinal, black line anteriorly. Thorax reddish brown, 
with a central transverse band suffused with white scales and with the pos- 
terior tip and the tips of the patagia white. Forewings broad and ample, 
rich reddish brown with a number of irregular, pearly white, transverse, 
forked and anastomizing lines with violet sheen, which terminate in five 
small, geminate, white costal streaks. The narrow area& surrounded by 
these transverse lines are of a somewhat lighter yellowish brown. This is 
particularly the case with one on the middle of the wing and one near tor- 



Abdomen dnrk [iiacous. Logs fuscous; anterior tarai annulnted with bini'k. 
Al:irexi»aiisc: 13-14 mm. 

Habitat: Missoula, Montana, Josef Bmnner, collector. 

FoodpUint: Psetidotsuga taxifolia. Reared by Mr. Briinnt'r 
from COM CM. 

Type: Cat. No. 18440, U. S. N. M. 

This species is iieai-est and very similar to Evetria sisktyotiaiia. 
Keiirfott. but is only about half tlio .size of that form. 
EveTria metallica n. »;). 

ScroTnl jiiinf of Inbiiil palpi dirty white sprinkled nxtcriorly with black; 
tcnniTi^il j'lint.s bliickiwh fuscous. Face, head, nnd Ihornx bluish fuscous 
irninitid «itli ivhifc, euoh scale bcinR tifipetl with dirty white so as to pro- 
diiri- :, r:i\\u-T liRlil gray effect. Forevvlng strongly overlaid with bluish 
iiK't.tllic .■iiairs in many broad, transverse, wavy lines, thu intervals between 
the nu'lallic wcRling is rich dark bniH-n liberally sjirinkled with black acalee. 
The metallic line.s on the cinter lialf of the wing originate in small whitish 
gcTiiinate c<i;<t:il sjjc.ts. Cilia dark blue, whitisii at the basR and with a. 
itark ba-id line. Himl uing dark fuscous. Abdomen d;irk blue, each joint 
lir.i:idl> liii|ir>d with silvery fiiscous; anal Inft silvery with bhie renter. 
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Legs dark silvery fuscous; tarsal joints with narrow dirty white annula- 
tions. Alar expanse: 20 mm. 

Habitat: Missoula, Montana, Josef Brunner, collector. 

Type: Cat. No. 18443. 

The following note is by Mr. Brunner: " Lai'vae on yellow pine, 
Pinu^ ponderosay on which it makes a pitch tube on tip branch- 
lets. Pupated April second, imago issued May seventh.'' 

Evetria montana n. sp. 

Labial palpi dark fuscous mixed with reddish brown exteriorly. Face 
and head light reddish ochreous. Thorax dark fuscous; base of patagia 
reddish brown. Forewings dark fuscous; base, abroad, transverse fascia 
just before the middle of the wing, and a narrower fascia beyond the middle, 
irrorated with white, each scale being broadly white-tipped. Outer half of 
the wing overlaid with brown and brownish ochreous and violaceous scales, 
more intensely so towards the very oblique terminal edge. Cilia fuscous, 
tipped with red. Hindwings shiny dark fuscous with lighter cilia. Ab- 
domen and legs dark fuscous; tarsal joints with narrow, lighter annulations. 
Alar expanse : 20 mm. 

Habitat: Elliston, Montana, Josef Brunner, collector. 

Foodplant: Pinus contorta. 

Type: Cat. No. 18442, U. S. N. M. 

The following note is by Mr. Brunner: "The larva is found in 
buds which would be the terminals the succeeding season if not 
infested and destroyed by this insect. Adult moth issued in cap- 
tivity December 10, from larva collected July 29." 

The species is nearest and very similar to E. neomexicana Dyar, 
which, however, differs in the more uniform coloration of both 
the basal and apical part of the wing, and by having a longitudi- 
nal black streak to the middle of the termen. 

Evetria albicapitana n. sp. 

Labial palpi ochreous white, second joint shaded externally with light 
reddish brown; terminal joint sprinkled with black. Face and head white. 
Antennae gray with narrow black annulations. . Thorax reddish gray with 
a reddish brown, transverse band and with brown posterior tip. Patagia 
light reddish brown. Forewing light reddish brown with sparse black dust- 
ing and with silvery metallic cross-lines. Extreme costal edge blackish 
with three small, geminate, white spots on basal half and with four similar 
white spots on outer half; from each of these geminate costal spots origi- 
nates a broken, transverse, silvery line which runs in an irregular zigzag 
course across the wing, without, however, reaching the dorsal edge. The 
three basal lines run in an outwardly oblique direction and nearly unite 
on the fold; the fourth line is quite short and leaves a large circle at the 
end of the cell without metallic scales; the fifth silvery line is nearly trans- 
verse and straight with but a single small interruption. Three, small, 



i-ostal iliish just above apex; apical edge and cilia strongly dark golden 
cupreous. Hindninga dark fuscous; cilia lighter ochreous fuscous. Abdo- 
men dnrk fuscous with ochreous anal tuft. Legs fuscous, tarsi annulated 
with white. Alar expanse: 11-12 mm. 

IlabiM: East River, Coniiecticut, Chas. R. Ely, collector, 
and Charter Oak, Pennsylvania, W. S, Fisher, collector. 

FoodpUint: Castanea dentala. 

Type: Cat. No. 18441, U. S. N. M. 

The species is close to the European S. pyrella and was wrongly 
identified by the writer as that species from Xew Hampshire 
(i'roc. Ent. Soe. Wash, xin, p. 80, 1911), but is somewhat larger 
ard at once distinguishable by the white thorax. 

The following are Dr. Ely's notes, which he with his usual 
liberality has asked me to utilize: 

"Larva green, 10 mm. long. Forms a very loose, open web. 
much like that of a spider, on the upper side of chestnut leaf. 
Tiie larva appeal's to the naked eye to be marked by transvorse 
hands of darker green by reason of the darker .-ihade at the points 
of the segments. Each segment has an indistinct, dorsal streak 
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darker than the ground color. The tubercles are very dark sur- 
rounded by pale yellowish. The first two tubercles on the side 
of each segment are in a line, thus giving the appearance of a 
narrow, broken, subdorsal band. The head is yellowish and the 
cervical shield is pale spotted with the same color as the abdomi- 
nal tubercles. The first larva spun its cocoon by July 17. The 
cocoon is white, silky, spindle-shaped and is suspended within 
the web. The larva eats off the tip of the leaf under the web. 
Adults emerged August 6." 

Ectoedemia heinrichi n. sp. 

Face and head deep black; mouthparts yellowish; antennal eye-caps 
large, creamy white; remainder of the antennse black with narrow yellow 
annulations. Thorax light yellow sprinkled with black scales. Forewings 
light ochreous profusely and irregularly sprinkled with blackish fuscous 
scales; there are two, faint, poorly defined transverse fascise on which the 
dark scaling is less pronounced, one at basal third and one at apical third. 
Apical cilia creamy white with a black basal line, flindwing and underside 
of all wings dark steely fuscous; cilia yellowish. Abdomen dark yellowish 
fuscous, underside silvery. Legs golden yellow, posterior tibise with strong 
golden spines above. Alar expanse: 9-10 mm. 

Habitat: Falls Church, Virginia. 

Foodplant: Quercus palicstris. 

Type: Cat. No. 19039, U. S. N. M. 

Named in honor of my friend and assistant Carl Heinrich, who 
has ascertained the life history of this interesting species, which 
makes a characteristic mine in the bark of young branches of 
Quercus pdlustris. The mine is a narrow linear track, winding 
closely upon itself in an oval spiral much like a compressed watch 
spring, and showing very plainly in the bark (fig. 4). Old work 
cracl^ and leaves the inner bark exposed. The work was found 
only in this species of oak and mostly in the young saplings, al- 
though a few mines were found on the outer branches of larger 
trees. 

The larva is very similar to Edcedemia castanea Busck, but 
rather larger and with more pronounced ventral processes. These 
larvsB become mature in late fall and were observed leaving their 
mines from October 24 to November 5; they fall to the ground 
and spin a small reddish brown, oval, flattened cocoon 2-2^ mm. 
broad and 3-4 mm. long; forced cocoons yielded moths in the lat- 
ter part of March. 

The imagoes are very near to E. obrutella Zeller, but with much 
darker dusting and with darker hindwings. 



of the body and with short white hairs; prologs normal with & 
complete circle of small hooks. The full grown larvic have light 
yellow head with black eyespots, yellow thoracic shield and feet; 
length 14 mm. When full grown the larvie leave the rolls and 
let themselves down to the ground, into which they burrow and 
make a tough, parchment-like oval cocoon, in which they remain 
as larvae until late fall. In a warm room the moths began to 
issue early in February; outdoors under natural conditions issu- 
ance does not take place before April. 



tijigof .■\pril2, 1914. 
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ON MNEMONIGA AURICYANEA WALSINGHAM.^ 

(W'ith Plates IX-XVI) 
By August Busck and Adam BOving, Bureau of Entomology. 

Micropteryx auricyanea WslsmghaxHf Trans. Am. Ent. Soc. Phila., p. 204, 1882. 
Eriocrania auricyanea Walsingham, Entom. Record, London, x, p. 162, 1898. 
Eriocephala auricyanea Dyar, List N. A. Lep. no. 6018, 1903. 
Mnemonica auricyanea Meyrick, Genera Insectorum fasc. 13;2, p. 5, 1912. 

The. only published note on the biology of any American species 
of the superfamily Micropterygidoidea is by Wm. D. Kearfott 
(Entom. News, p. 129, 1902). He discovered the mine and the 
larva of what was presumably this species in the leaves of chest- 
nut, and obtained pupae, but did not succeed in rearing the imago. 

One of the authors (Busck) for several years has collected and 
studied these larvaj and succeeded last spring in the rearing of a 
large number of the exquisite moths. As the American literature 
on this group is so scant, it is deemed worth while to give the 
following notes on the life-history, and orf the remarkable struc- 
ture of this American species, although most of the facts have long 
been known from closely allied European species. 

Mnemonica auricyanea is a small (12-14 mm. alar expanse) 
strongly iridescent, golden bronze moth, sprinkled with scintil- 
lating, bright metallic purple scales. The entire life of this little 
insect above ground, covers but a few weeks. All the rest of its 
life, more than eleven months, is passed under ground confined 
within its cocoon. 

The imago issues in April and lays its eggs singly on the open- 
ing leaves of the Cupuliferae, (chestnut, oak and chinquapin). 
In May the larva makes a large, bulgy blotch mine in the leaf. 
It feeds up rapidly, within a week or ten days, falls to the ground 
and burrows down into the soil to a remarkable depth in propor- 
tion to the size of the insect, sometimes as deep as a foot. It 
spins a small, very tough, oval cocoon of silk, within which it 
remains curled up as a larva during the summer and fall. During 
the winter the larva transforms into a most remarkable pupa, 
which possesses long, arm-like, toothed, movable mandibles, with 
which it cuts the tough cocoon in early spring and with which it 
digs its way like a mole up to the surface of the ground, where the 
imago issues. 

The egg is rather large, oblong, 0.5 mm. by 0.2 mm., soft, white, 
finely sculptured with minute dots. The female has a short, 
homy ovipositor and inserts the eggs singly into the young leaf 
near the edge, generally on the outer haft. Dissection of the 

^ Presented at meeting of April 2, 1914. 



deep iijjper portion of the occipital foramen; ventrally also they 
are prolonged backwards, but only half as far as on the upper 
side, ^'cntrally on the inner margin of each side of the epicran- 
iuni is a large triangular piece, the hypostoma,' which supports 
the transverse bridge-shaped part of the tentorium. 

On the upper side of the epicranium is found one long anterior 
seta, three minute setse and several sensorial punctures, some- 
what asymmetrically arranged. On the under side are found one 
large and five small set®. No true ocelli, but only a lai^c, strongly 
pigmented, ventral eycspot on each side near the nntennal base. 

The front* is nearly triangular, but the converging edges do not 
quite meet posteriorly at the occipital foramen. These edges are 
strongly chitinizcd and interiorly developed into the endoskeletal 
frontal ridges. The front contains two pairs of sensorial punc- 
tures l»ut bears no seta-. 

' Tliis is probably the post-gen a of Kpllogg, Kansas Univ. Quarterly, vol. 
II, p. 53, IS94. 

' \\>cmpIoythist<?rm which was first used by Lyonct, (Trot (i nnalomi que 
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From the posterior end of the front runs on each side a curved 
translucent line to the outside of the antennal base, limiting a 
large, triangular area which may be homologous to the so-called 
adfront of Forbes; each of these areas contains two small setae 
posterioriy. 

The epistoma^ is well developed and bears two pairs of minute 
setse. 

The epistoma is connected with the labrum by a large soft- 
skinned part, the post-labrum of Lyonet, (the "clypeus" or "an- 
teclypeus'' of Packard, Sharp and others) .^ 

The labrum (fig. 4) is large and well chitinized, bilobed, the 
anterior edge rounded and shghtly emarginate; on the upper side 
it bears one central pair of strong setae and along the edge five 
pairs of smaller setae. On the under side of labrum and slightly 
projecting in front of it, is the fleshy epipharynx (fig. 5) armed 
along the anterior margin with a series of spines and bearing on 
each side a large tuft of long hairs. It also has a pair of sensory 
pits, and two pairs of small, symmetrically arranged, elongate, 
elliptical, chitinous plates,' the proximal ones with a little tooth. 
The margin of the epipharynx is strengthened by lateral rod- 
shaped sclerites. 

The antennae (fig. 11), are short, three-jointed;* the basal joint 
is large, membranous, without spines. The second joint is well 
developned and well chitinized. It bears two large spines and two 
sensory processes. The third joint is much smaller and bears one 
seta and two sensory processes, the larger one of which is slightly 
chitinized around its base. 

The mandibles (fig. 10), are strong and placed horizontally. 
They have three, large, pointed teeth, and a fourth, small rudi- 
mentary tooth, indicated only on the ventral side. The large, 
blimtly terminating cutting edge is separated from the teeth by 
a small incision. The outer edge bears two strong setae, the api- 
cal one of which is on the base of the fourth rudimentary tooth. 
At the base of the cutting edge is a bunch of long branched hairs. 

^ Epistoma is the chitinized marginal area between the two processes 
on wmch the fossse of the mandibles articulate. This part Foroes calls 
"clypeus/' (I.e. p. 96, footnote), on the supposition "that this name agrees 
better with its homology in other orders. 

* Forbes does not give it any name at all, and applies, as mentioned, the 
term "clypeus" to the epistoma. 

• Compare the similar structure in Coleopterous larvae mentioned by 
Geo. H. Carpenter and Mabel C. MacDowell m, "TheMouthparts of Some 
Beetle Larvse, With Especial Reference to TheMaxillulse and Hypopharynx,*' 
The Quarterly Journal of Microscopical Science, vol. 57, 1912, pp. 373-393, 
figs. 10, 191, 24, and 25. 

^ V\'e accept with reservations, Trsegaardh's interpretations, (in his val- 
uable paper, Arkiv. for zoologi, vol. 8, 1913. Stockholm). Possibly his 
first joint is but a basal membrane and the terminal sensory process a true 
joint. 



iol>fs) protrudes l«yond the palpi and is placed voiitrally, well 
williin the anterior inarRin of the labium. The mcntum (fig. 9), 
is l;ir(ii' and unchitinized, at the base separated from a short sub- 
niontum by a bow-shaped transverse line. It has a single pair of 
sensory punctures. The submentum is also unehitinized. On 
the dorsal side of the labium towards the mouth cavity, the hypo- 
phaiynx is provided with a series of ioiiR branched hairs. Further 
down is found a chitinized plate with the rudimentary third pair 
of maxilln}, the socalled maxillulic (fig. 8). They are provided 
with short spines and correspond exactly to homologous elements 
describe<l in the beetle larva; by Carpenter and Mabel MacDowell, 
(1. c. p. 375). 

The lM)dy tubercles (figs. 2-3) are only di-sccrnible by their 
sctip, which are themselves rather small. The arrangement 

' rorbrs, (I.e. p. D6). states, "The lower lip in catcrpillara is formed of 
the mnxilliF as well an the labium," but this is a confusion of terms, el3 the 
term liiliium and lower lip hitherto hftve been reRnrded as synonyms. 

' This niiiy be more eorreetly interpreted as the digitus liicinia; figured 
bv Comslock in a Coleopterous mnxillii, fig. Rtt'., in his Manual, 1895. If 
so, the galea ia absent. 
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is primitive. Utilizing Dyar's numbers, these setae may be in- 
terpreted as follows: I, II, IV, V, and VII, nearly in a line on the 
posterior annulet of the segment; VI small and a little in front of 
this line; III obliquely above and behind the spiracle, with a mi- 
nute IIIA obliquely before the spiracle. Besides these, there are 
two minute spines (x) on the dorsal half of each joint. Thoracic 
legs and abdominal prolegs are wanting. 

The larva is full grown about ten days after the hatching of the 
egg. It then cuts a small semi-circular slit in the upper epider- 
mis of the leaf, and leaves the mine, dropping to the ground, 
where it at once digs down until it finds a suitable place in which 
to make its cocoon. Normally this is attained within a few inches 
or even less from the surface of the ground, often next to a stone, 
but in the breeding jars* some went down six to eight inches and 
there are records of even greater depths, depending presumably 
upon the nature and humidity of the soil. There the larva bends 
iteelf into a circle and pushes the soil aside to make a small firm 
cell in which it then spins its oval cocoon. 

The cocoon is so tight fitting around the larva and is made of 
so closely woven tough silk that it is difiicult to cut it open with 
dissecting needles without injuring the larva within. The cocoon 
is about 2 mm. by 4 nmi., of whitish silk and with small grains 
of earth and sand firmly incorporated in its surface. The larva 
remains within this cocoon apparently unchanged during summer 
and fall, and not before sometime during the winter does it trans- 
form into a pupa, which also very nearly fills out the cocoon. 

The pupa (fig?. 19-20-21) is most extraordinary, unlike any 
other Lepidopterous pupa, and reminding one much more of those 
of Trichoptera. It has all appendages free and unfused and all 
the body segments movable. The head especially can be moved 
up and down and sideways. There is, of course, no room within 
the narrow confines of the cocoon for these movements, but if a 
pupa is taken out and lightly touched with a brush, it responds 
with the most grotesque nodding of its head and with the swing- 
ing out of the enormous mandibles in a deliberate manner. While 
all of the other appendages are loose, not glued together as is nor- 
mal in a Lepidopterous pupa, it is mainly the head and the 
mandibles and abdominal segments, which are movable and which 

* Common large flower pots were used. These were filled with clean 
sand and sifted soil, liberally mixed with small pieces of rock, and the 
mined leaves were laid on top thereof. As soon as the larvaj had left the 
leaves, these were taken away, The pots were then buried flush with the 
ground, inside an unheated breeding house, where they were sheltered from 
sun and rain, but still exposed to nearly outdoor temperature during the 
winter. The pots were watered half a dozen times from May to the follow- 
ing January, and were then placed within breeding cases for the emergence 
of the moths. 



Tlioir iimor wlgo i.s sharply serrated nearly to the end and the 
apex is l)ro!nlpned out into a formidable chib, which is abruptly 
eiit otf ivith a flattened, somewhat hollow end, the edees of which 
are arinod with several strong teeth. They are capable of a strong 
outwaid swingine movement, which is used to tear the tough 
cocoon and aflerwards to dig Up through the soil. 

The mandibles arc moved by strong muscles (fip;. 18), identical 
with the abductor and adductor mandibula' found in insects with 
liiliiig moiithparts, and the minute imaginal mandibles can be 
found within their base by dissection (fig. H). In this connection 
wc refer to Chapman's [wculiar statement in his otherwise very 
hicid account of an " Kriocrnniil" piipa.- 

' Sli;.i|., in hJH trxtlmok, p. 32T. lOOfl. 

- '"Tliiit 11 Ix-iiidoptiTOiiM pupa slioiild )iavc jaws is renin rknlilc enough ; 
Ihal llicy Hhoiim bp "f snuh iinmonBe size proportionsilcly to the insect and 
sliiiulil be fiinrtionnlly uclivu seems at first HJRht tncrc<liblE< ; but tlic still 
more rciii!irk:ible fart remains, thnt activu und powerTuI as they arc, thnre 
arr no viKJblc mi'tins of workinit thi-m, ns they arc pupal stnicturps, used 
only imnii'iliiilcly before the emefKenee iif the imnKo and have no corre- 
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The maxillary palpi (fig. 17), are bent upon themselves in five 
sharp curves, with the last joint pointed downwards and forwa^. 

The two halves of the proboscis are widely separated and out- 
wardly curved, with their tips nearly meeting in the middle line 
forming a heart-shaped figure. 

The labium and its three-jointed palpi are pointed downwards 
in two straight, divergent staflfs, reaching beyond the curved pro- 
boscis. 

The strongly angulated patagia,^ (fig. 19), overlap the base of 
the wings behmd. 

The legs are folded loosely along the body, the posterior tarsi 
reaching beyond, and curved around the tip of the abdomen. 

On the back of the pupa is a peculiar structure, the morphology 
and function of which is not clear to us. It consists of an un- 
paired, thin-walled, strap-Uke, longitudinal band (fig. 21, x), made 
up of three separate appendages in prolongation of each other and 
attached to the middle line of respectively the second and third 
thoracic and the first abdominal segments. 

Each abdominal segment bears two lateral pairs of strong stiff 
spines. The spiracles are small and circular. 

In early spring when the pupa is mature and ready for the 
emergence of the adult, the cocoon is split open by an outward 
movement of the mandibles which tears through the tough silk. 
The pupa then wriggles out of the cocoon and laboriously digs up- 
ward through the earth by the help of the mandibles, swung from 
the exceedingly movable head and pushed on by the movements 
of the abdomen. When it finally has made its way to the sur- 
face, it lies immovable for some time, during which the last acts 
of the transformation to adult take place. The mandibles be- 
come immovable through the withdrawal of the imaginal skin and 
mandibles, together with the strong muscles which remain in the 
imaginal head. The pupal skin now splits open on the median 
line of the first and second thoracic segments. The long-haired 
head and thorax of the imago appear in the slit and the fully 
developed moth issues. It at once seeks some support from which 
to hang with backwardly extended wing, as is usual with freshly 
emerged moths, but it is very quicldy in condition for active 
flight. It is interesting to note that if the cocoon is taken out of 
the sand and placed on the surface for observation, as was done 

research for some microanatomist. I fear my own training leaves me un- 
equal to carry the matter much further. I am however, thoroughly satis- 
fied on two points: first, that there are no muscles attached to these jaws, 
second, that there are no imaginal jaws within them, whose movements 
comi^el those of the pupal ones." Chapman, Trans. Ent. Soc. Lond. 1893, 
pp. 255-263. 

^ The patagina of Busck, by mistake. 



of k«H'|)iiiR the wings together by the so-called jugiiin (the clavus 
of Spiilev), there can Iw no doubt that the Eriocranidic and the 
Microitlcrygidip represent the most ancestral group of Lepidop- 
tera. 'I'his has been generally recognized by all modern Lepidoj)- 
lerists, hut there has been considerable difference of opinion sis to 
Mie lelative systematic value of these groups. Some authors have 
considered the active biting mouth parts of the adult Micn>|)- 
terygidic of sufficient systematic value to separate this group as a 
distinct superfamily or even subclass. f)n the other hand, Mey- 
rick regards the passage lo sucking mouth jiarls in the Kriocraiii- 
div as a |)urely l)iological change of structure of much less systciii- 
alic significance, and lie treats the two groups as closely atlie<l 
subfamilies. 

The actual presence of ru<liinentary but uiimislakable mandi- 
bles also in Ihe Kriocranid;e tends io support Meyrick's opinion ()f 
close correlati(Ki, tiiil his description (Cenera Iiisectorum), con- 
tains some misstalcmciits and omissions in Ihe aiiatomv of the 
head ^lnn■lures in the two group>. We <>onsider that the differ- 
ence^ hnl)i ir. ihc mouth parts and in the venation, as well as of 
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the larvfiB, justify separate family rank for the Eriocranidae and 
the Micropterygidffi of which the latter are by far the more ances- 
tral, as shown in the following comparison of their head structure. 

The adult Micropterygid {Micropteryx ammanella Hiibner, is 
used in this comparison), has true, well developed, strongly chi- 
tinized, functional mandibles (fig. 35). These are in a general 
way similar to those just described in the Eriocranid pupa, but 
are much contracted. They have well developed fossa and con- 
dylus, jointed on the mouth-frame and are moved by strong ab- 
ductor and adductor muscles. Their outer end is sharply cut ofif 
and palmate as in the Eriocranid pupa and toothed on the edges. 
The upper one of the outer teeth is more pointed and larger than 
the rest. 

In the adult Eriocranid (Mnemanica auricyanea Walsingham) 
are found by dissection similar but rudimentary and unchitinized 
mandibles (figs. 27, 31, 33). These have not the palmate apex, 
and the fossa and condylus are hardly discernible, while the liga- 
ment connecting them to the mouth frame is large and cushion- 
Uke. In the pupa these mandibles are plainly visible within the 
base of the pupal mandibles (fig. 14), and they possess strongly 
developed abductor and adductor muscles (fig. 31), identical with 
those in the pupa. These muscles and the development within 
the corresponding pupal structure definitely prove the mandibu- 
lar nature of these organs.^ The presence of true biting mandibles 
in the Micropterygidae is therefore not of such fundamental im- 
portance as Sharp, Tutt, and others have assigned to it, the less 
so as rudimentaiy mandibles may be distinguished in certain 
much higher Lepidoptera.' But the further presence of all the 

* Compare Chapman's statement, above quoted, in footnote, page 156-7, 
which has been accepted by subsequent writers, as Sharp and Mcyrick. 
The former states, page 308 in his textbook, (The Cambridge Natural His- 
tory, vol. VI, Insects, part ii, 1899), "The opinion entertained bv W alter 
that Micropteryx proper, (his 'hdhereMicropteryginen,* Meyrick s *Erio- 
cranians') also possesses rudimentary mandibles is considered by Chap- 
man, no doubt with reason, to be erroneous/' Further in the same man- 
ual, p. 437; ''All the information we possess points to profound distinctions 
between MicropieryXy (our 'Eriocranidae'), and Eriocephala, (our'Microp- 
terygidse ' Walter's 'niedere Micropteryginen') for whereas, in the former 
the manaibles drop off from the pupa, so that the imago has no mandibles, 
in the latter, the mandibles exist/' Meyrick, in his monograph of the 
Micropterygidae (Oenera InsecloruTHf 912, p. 3), simply states in the diag- 
noflifl of his subfamily Eriocranincey "No mandibles." On the other hand, 
it should be noted that Alfred Walter in his excellent work on the morphol- 
o^ of the Lepidoptera, (Jenaische Zeitschrift fi'ir Naturwissens., Ba. 18, 
lw4, neue Folge Bd. ii, p. 751-807. 2 plates), has correctly interpreted these 
structures in what he calls the "hdhere Micropterygid©." 

* The weak and functionless mandibles have been recognized later by 
Kellogg, (The Mouthparts of the Lepidoptera, Am. Nat. vol. 29, p. 546, 
1896),l)y Packard, (On a new Classification of the Lepidoptera, Am. Natur. 



lioiiriiiE lotie there is no vcmUkc in the Eriocranidse. Finally, 
iiiity tlic Microptcrygidfp, as already mentioned possess the two 
Mi:i\illul:t^ lolics, lateral to the hypopharynx.^ 

Tlie autliors are under great obligiitions to their friend Rev. J. 
Dedi-yse, for the sevei'al excellent figui^es (1, 2, 3, 4, 5, 0, 7. 8. 
M. H), 11. 15, 10, and 21), of Ihe larvjil and pupal structures, which 
In; has fitudied most diHgently and carcfnlly, thus contributing 
very considerably to the value of this paper. 

The other figures, except the vetialioii, were drawn by Adam 
Iloving. 

vol. -2% p. cm, 1895) ami bv Friuii-iM X.Uilliams, lA N.>« Krio.Tiitiift from 
Hie I'liRific Coast, p:nt. Nfw«, p. 14. I'Wi. 

' l'oiiiU«l out by O. Von Rath: Xml. AiiKiiwr 1SM7. p. G27; Zeitschrift 
r. V^ ixsench. Zodlogit-. tid. 46, 13SS. 

- Those invcstigutiona of the iiiiixillitry, labial, ami iiiitxillulary atruc- 
liircs fully Rubstantiatc the writ iniEs of Dr. WaltiT.whohasnlre.idy pointed 
out moHt of the above meiitionrtl charaeterB in hiH excellent paixtr. In the 
midflle of the hypopharynx is plainly seen in our slidcB, both of the Microp- 
teryei<hr mid the L^riocranida-, the openiniE of the salivary elands, which 
WaltiT was Tint able to discern on account of the coiiiiition ot his material. 
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EXPLANATION OF PLATES. 

Plate IX. Mnemonica auricyanea Walsingham, larva. 

Fig. 1, lateral view of full grown larva. 

Fig. 2, lateral view of flattened larval skin; sp, thoracic spiracle; sp, ab- 
dominal spiracles. 

Fig. 3, details of the sixth abdominal segment, lateral view; x, small un- 
numbered setae. 

Plate X. Mnemonica auricyanea Walsingham, larva. 

Fig. 4, dorsal view of epipharynx, labrum and post-labrum; ex, epiphar- 
ynx; Ir, labrum; pi, post-labrum; w6, median bristles. 

Fig. 5, ventral view of epipharynx; ch, hairtuft; ep ext, exterior epipha- 
ryngeal plate; ep inty interior epipharyngeal plate; er, rod along the margin; 
es, sensory puncture; ex, epipharynx. 

*Fig. 6, dorsal view of head, a, (on detail a), dorsal mandibular articula- 
tion; of, adfront; afl, adfrontal line; an, annulus around the antennal base; 
r, (on detail a), carinated lateral margin of front; e, (on detail a), epistoma; 
epCj epicranium ; /, front; of, occipital foramen; pi, post-labrum. 

Fig. 7, venttal view of head; epc, epicranium; h, hypostoma with ?, im- 
pression where tentorium is attaohed; m, mentum; ocl, cyespot. 

Plate XI. Mnemonica auricyanea W alsingham, larva and wing venation 
of the imago. 

Fig. 8, maxillae, hypopharynx and maxillulce; 66, branched bristles; ds, 
duct of salivary glands; epc, margin of epicranium; g, galea or digitus la- 
cinia; hr, chitinous rod of hypopharynx; Ax, hypopharynx; I, lacinia; mpf 
basal joint of maxillary palpus; mxl, maxillulae; spr, spinneret. 

Fig. 9, ventral view of maxilla; and labium; cr, cardo; err, chitinization 
along inner edge of cardo; Ip, basal joint of labial palpus; 1st, labial stipes; 
m, mentum; mpl, basal joint of maxillary palpus; mpll, terminal joint; 
pig, palpiger; sm, submentum; r, chitinous rod along the inner margin of 
lacinia; st, maxillary stipes; sir, chitinous rod along the margin of maxil- 
lary stipes. 

Fig. 10, left mandible, ventral view. 

Fig. 11, dorsal view of right antenna; an, annulus around antennal base ; 
at, large papilla or terminal joint. 

Fig. 12, venation of forewing. 

Fig. 13, venation of hindwing. 

Plate XII. Mnemonica auricyanea \N alsingham, pupa. 

Fig. 14, labrum and mandibles of the imago within the labrum and man- 
dibles of the pupa; labrum and mandibles of the pupa indicated with dotted 
lines; mf, mouthframe. 

Fig. 15, ventral view of left mandible. 

Fig. 16, dorsal view of head; ant, antenna; fs, frontal set©; Ip, labial pal- 
pus; It, labrum; md, mandible; mf, mouth frame; mp, maxillary palpus; bk, 
beaklike prolongation of front; pr, proboscis. 

Fig. 17, ventral view of head; epc, epicranium; h, hypostoma; Ip, labial 



gin; (n, traneversc rmg-structrure. 

Fig. 27, ventral view of head; ex, cpiphitrynx; h, hyposloma; hi, hypo- 
pliarynx; m, uttaehment of mcntum; md, mandible; mx, attachment of 
maxilla: tifl, anterior portion of occipital foramen; o///, posterior portion 
of occipital foramen; tb, bridge of tentorium; v, ventral mandibular articu- 

Fig. 'Ih, ventral side of labium; //', labial palpus; m, mcntum; Vli, organ 
diHcovered by Von Rath. 

Fiit- Li', buccal surface of left maxilla; c, cnrdo; gl, basal joint of icalfa; 
gll, lerminnl joint of galea developed as left half of proboHcis; h, hypo- 
sloina; mp, maxillary palpus; pig, palpigcr; fgi, subKnIca. 

Fig. ;iO, ventral Bide of right maxilla; c, eardo; gl, basal joint of galea; 
gll, terminal joint of nalca; mp, maxillary palpus; pig. palpiger; sjj, eub- 
galcn; ■-/, KtipcH. 

Plate XV. M„<m.i»U-'i iuirkmntii Walsingham, imago, figs. 31-33. 

Fig. 31, ventral view of right mati<liblo; «'(, abductor muscle; ad, adduc- 
tor muscle; (, tencicm. 

Fig, H^, frontal view of bciid; mil. antenna; ij>r, ejucranium; c, ep i stoma ; 
/, friml ; Ir. labrum; //'. labial paijiiis; m. inentum; mil, niiindiblc; mp, max- 
illary palpus; pi, powt-liibrum; pig, palpiger; pr, proboscis (= terminal 
joint <if galea); xm, siibmcnium. 
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Fig. 33, interior view of a piece of the head of a dry specimen; ad, adduc- 
tor mandibuli; epcy epicranium; md, mandible; /, tendon; ap, process to 
which antennae muscles are attached. 

Mtcropteryx ammanella Htiber, imago, figs. 34-37. 

Fig. 34, dorsal view of head; ant, antenna; epc, epicranium; ?ia, hair- 
bearing area; Ir, labrum, md, mandible; ocl, ocellus; pg, pilifer; pi, post- 
labnim; ta, spot indicating the interior attachment of tentorial arm. 

Fig. 35, upper portion of head from inner side; an, antennal ring; ex, 
epipharynx; md, mandible; ocl, ocellus; pg, pilifer; ph, pharynx; r, endo- 
skeletal rod; t, tendon of mandible; ta, tentorial arm. 

Fig. 36, ventral view of head; c, cardo; epc, epicranium; g, galea; h, hy- 
poetoma; I, lacinia; II, labial lobe; ht, labial stipes; m, mentum; mp, max- 
illary palpus; pig, palpiger; sg, subgalea; sm, submentum; at, stipes; tb, 
tentorial bridge. 

Fig. 37, lower portion of head from inner side; epc, epicranium; g, galea; 
hx, hypopharynx; I, lacinia; II, labial lobe; mxl, maxillula; Ip, labial pal- 
pus; r, endoskeletal rod; sg, subgalea; /, tendon of mandible; ta, tentorial 
arm; tb, tentorial bridge. 

Plate XVI. Mnemonica auricyanea Walsingham. 

Fig. 38, young mine and egg puncture in chestnut leaf. 

Fig. 39, old mines. 



AQUATIC BEETLES, ESPECIALLY HYDROSCAPHA, IN HOT 

SPRINGS, IN ARIZONA J 

By E. A. ScHWARZ, Bureau of Entomology, 

In 1891 on the occasion of the meeting of the A. A. A. S. at 
Washington, D. C, I prepared for publication a letter just received 
from our lamented friend and former president of this Society, 
Mr. H. G. Hubbard, relating to insect life in the hot springs of 
the Yellowstone National Park. This letter has been published 
in the Canad. Ent., vol. 23, pp. 226-230. At the same time I 
made myself a little acquainted with the literature on insect life 
in hot water and found that in America there is only one paper 
referring to this subject, namely by Dr. A. S. Packard, published 
in the American Naturalist on a Stratiomyid (Diptera) larva 
found in Wyoming. (This same paper is mentioned by Dr. 
Sharp in the Cambridge Nat. History.) In this instance the 
Dipterous larva was found in hot water estimated only 20 or 
30*^ below the boiling point. In the case of Mr. Hubbard's obser- 
vations in the Yellowstone Park he expresses his regrets at not 

^ Presented at meeting of April 2, 1014. 



Ifttioii with its giant cactus, various other species of the same fam- 
ily, its acacias, mcsquite, etc., is not much different in general 
aspect from that at numerous places in southern Arizona. The 
hot springs themselves originate at the head of a little gorge about 
l.'iO foct above the bottom of the canyon. Where the water come.s 
out of small crevices in the solid rock its temperature is 115° 
Fahrenheit (apparently not varying throughout the year). It 
falls then into an upper basin where the temperature is but little 
lower than at the spring itself. This basin is surrounded by 
sleep rocks and there is no vegetation in the water except a blu- 
ish green alga, and on the wet marginal rocks a brownish yellow 
alga containing much calcareous matter. Thence there is a water- 
fall of several feet and the hot wafer meanders as a small creek 
over rocks and stones through the middle part of the gorge. Here 
the temperature of the water is already considerably lower, per- 
haps Ic-^s than 100°, and the creek is lined with a dense growth 
of tall reeds, the rootlets of which, mingled with the same green 
jillja, form a swampy but quite warm breeding place for insects. 
.Arrived at the boKoin of the gorge the waler has (in summer- 
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plies two little fountains and irrigated a tiny garden. The creek 
is here lined with willow bushes, grass and other green vegetation. 
Beyond this place the creek disappears in the thirsty sand of the 
canyon. 

The following aquatic or semi-aquatic insects were found by 
Mr. H. S. Barber and myself in or near this creek during a short 
visit at the end of June 1901, but a large part of our collection, 
including the entire alcoholic material was lost in the conflagra- 
tion which destroyed the city of Williams, Arizona, on July 2, 
1901. In December 1913 we again visited the place but either on 
account of the cold weather or, on account of the various "im- 
provements" in the bed of the creek, insect life Was much scantier 
than in the summer of 1901. 

In the upper basin and at the head of the spring the following 
species occurred: 

Helochares normatus, 

Hydroscapha natans. 

A water mite (Hydrachnid). 
In or along the middle course of the creek: 

Bides8U8 snbtilis. 

Ldccophilus pidus. 

Helophorus obscurus. 

Epimetopus nov. spec. 

Helochares normatus. 

Chcetarthria minor. 

Creniphilus subcupreus. 

Berosus sp. 

Hydroscapha natans. 

Larva of a Cyphonid {Sdrtest) 

Simulium sp. (larvae and pupae) 

Two species of minute aquatic Dipterous larvae (Chiro- 
nomidae). 
On the muddy banks of the creek occurred also quite a fauna 
of riparian Coleoptera of the genera Schizogenius, Benibidium, 
Tacky Sf Tanygnathus, Actobius, Stenvs, SuniuSf Medon, ApocelliAS, 
and various Aleocharince. On the tall reeds a species of Aphidi- 
ds occurred which was fed upon bj' Scymnus jlebilis and its varie- 
ties. 

In the lower part of the creek the same aquatic Coleoptera 
were found with the exception of the Epimetopus but there was a 
species of Dryops and additional riparian species. 

An opportunity to compare the hot water fauna with that of 
cold water in the same region presented itself in what is called 
the "Four Tanks'* which are merely enormous "potholes" or 
round waterwom basins cut in the rock by the drainage of a small 
viJley descending the abrupt wall of the canyon through a narrow 



xcaplia so remote from ita type locality, and moreover the dis- 
(;ovprj' of its earlier stages present a peculiar interest so that I 
feel juslified in presenting a bibliography of the genus and a short 
account of tho circumstances under which the genus has been 
found ill Arizona. These notes are intended solely as an intro- 
duction to the followinc important paper by Dr. Biiving. Whether 
or nol the Arizonan species of Hytlroscapha is different from the 
Californian species (iialaTis) can not be ascertained at present 
?ns of the latter are not at hand for comparison. 



L^foNTK, (Triins. Am. Knt. Sec. v, jip. 43-4(i) in rrcrling the family 
lliiih"^- iijihiiliv. ividi //. nniiiiiK Ix'c. as Iho only spccica, says: 
' ■ [This insect j sccnis f o me nncit licr of the sj-nthct ic tyix-s gradu- 
;illy hpconiing known to us amonB the smaller and more obscure 
funiiB, eonnoctinjt several different riimilira of the Clavicom ee- 
ries, in this iiislaiice the IIyilro|iliilida-, Scniihidiiilu-, and perhaps 
the Trichopterypiiiie. In the ncceplcd nrrancement of Coleoptorft 
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H. naians Lee, the type species, was found by Mr. G. R. Crotch 
abundantly at Los Angeles in the river. LeConte says: ''Mr. 
Crotch informs me that this very singular insect resembles in ap- 
pearance some of the species of Limnebius.*' 
1874. D. Sharp, On a new family of European Coleoptera, (Ent. Mo. 
Mag. vol. XI, 1874, pp. 101-104). Reproduces LeConte's article 
in full; corrects LeConte's statements regarding number of tarsal 
joints (only 3-jointed) and number of antennal joints (only 8 
joints). He becomes aware that several species of this genus oc- 
cur also in Europe and describes H. crotchii from Madrid, Spain, 
which had hitherto been considered a species of Ldmnebius. 

1876. Rev. A. Matthews, (Essay on the genus Hydroscapha Lee. Lon- 

don, 20 pp., 1 plate). This paper I have not seen but it is referred 
to by LeConte and Horn (1883). 

1877. In the second edition of the Catalogus Coleopterorum Europe the 

authors in ignorance of American literature credit the genus Hy- 
droscapha to Dr. Sharp and place it as a kind of subfamily in the 
Scaphidiidffi. 

1883. In the third edition of the same Catalogus, the genus Hydroscapha 
is again credited to Dr. Sharp but placed between the Sphseridiide 
and Trichopterygidae as a kind of subfamily. 

1883. Cl. Rey, Sur le genre Hydroscapha. (Rev. d'Entom. ii, p. 84) 
Gives parallel descriptions of the genera Limnebius and Hydrosca- 
pha, i^nd comes to the conclusion that Hydroscapha is closely al- 
lied to Limnebius of the family Hydrophilidse. 

1883. David Sharp, Un mot sur le genre Hydroscapha. (Revue d'Ento- 
mol. II, p. 117) Replies sharply to Mr. Rey and accuses him of 
total ignorance of the literature on Hydroscapha. The latter 
should be considered either as a new family or as an aquatic tribe 
of the Trichopterygidffi. 

1883. LeConte and Horn, (Classification of the Coleoptera of North 

America, p. 180) place the family Hydroscaphidse between the 
Trichopterygidse and Sphseriidse, and refer as follows to Matthews' 
(1876) paper. "The Rev. A. Matthews has since published a 
memoir on the genus in which he shows that the affinities are 
strongly towards Trichopterygidae with tendencies as indicated by 
Dr. LeConte toward Hydrophilidaj." 

1884. Rev. A. Matthews, Synopsis of the North American Trichopteryg- 

idae (Tr. Am. Ent. Soc. xi, pp. 115-116) gives a description of the 
genus Hydroscapha and the species H. natans Lee. among the fam- 
ily Trichopterygidae. 

1889. Flach, (Verh. Zool. Bot. Ges. Wien. vol. xxxix, p. 523). I failed to 
see this reference. 

1809. L. Ganqlbauer, (Die Kafer von Mitteleuropa, iii, part i, pp. 332- 
335) Recognizes LeConte's genus Hydroscapha as a separate family 



of the elytra, but the larvK anion); the adults were completely 
submerged. The l)eetle itself is quite conspicuous in spite of its 
small size; its movements while by no means rapid arc quit<^ per- 
ceptible, in fact its whole behavior and appearance with its ex- 
tended abdomen reminds one forcibly, except for the aquatic 
hui>it, of the Staphylinid genus Erchomus. The specimens are 
difficult to secure and in some instances they disappear suddenly, 
apparently taking flight. The larvse as found by Mr. Barber are 
of the same color as the rocks and difficult to observe although 
fully exposed and not covered by the alga-. 

A box filled with alga- containing larva; and imagoes of Ilijdro- 
Kcaplia was at once mailed to Washington, where in the course 
of time Dr. Boving not only was able to make a thorough study 
of the larva? but also discovered eggs and the pupa. He also 
pointed out the conspicuous air reservoir showing through the 
elytra of the living adults and extending behind the elytral apices 
on account of rather long projecting cili:e. Thus the biologj' of 
another family of Coleoptera of uncertain position has been as- 
certained. 
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NOTES ON THE LARVA OF HYDROSGAPHA AND SOME OTHER 

AQUATIC LARVi« FROM ARIZONA.' 

(With Plates XVII and XVIII.) 

By Adam B5ving, Ph.D., Bureau of Entomology. 

In the m^iterial brought home by Mr. E. A. Schwarz and Mr. 
H. S. Barber from Arizona are four hitherto unknown aquatic 
Coleopterous larvce, collected in December, 1913, in the hot water 
at the Castle Hot Springs. Mr. Schwarz and Mr. Barber have 
been so kind as to ask me to determine those larvae. 

Two of the forms are undoubtedly Hydrophilid larvae, namclj^ : 
those of Helochares normaius Lee. and Creniphilus subcupreus Say. 

A European larva of the genus Helochares (//. litndus Forst.) 
has recently been described with a good figure in the excellent 
work of A. d'Orchymont^ and I am well acquainted with this 
larva which has been reared by Mr. Wm. Schhck (May 21, 1889, 
and Mr. E. Rosenberg May 12, 1895) in Denmark.' The Ameri- 
can species conforms exactly with the European generic type and 
the specific determination cannot be in doubt because Helochares 
rumnatus Lee. is the only species of the genus found in the locality. 

The second Hydrophilid larva, Creniphilus subcupreuSy was also 
collected in connection with the adult; it belongs to the Hydrobius 
group, which is well known from Schiodte's description and fig- 
ure of Hydrobiiis fusdpes.* 

The third larva (fig. 1) cannot be definitely determined. With- 
out doubt, however, it belongs to the Helodidae of the Cyphonid 
or Microcara type, with which family it agrees in the remarkable 
shape of the hairy mouth-parts, the hypopharynx and epipharynx 
and in the presence of anal gills. Unfortunately the antennae 
have been broken in both of the specimens of which the material 
consists.^ The Helodidae are represented as adults in the material 
by specimens of a new species of Sdrtes, (cf . the preceding paper 
by Mr. E. A. Schwarz.) 

^ Presented at meeting of April 2, 1914. 

' Contribution a T^tude des larves Hydrophilides, "Annalesde Biologic 
lacustre, Tom. vi, 1913, p. 200." 

• I take the opportunity to mention that the larva described by M. 
d'Orchymont as Laccobius (?) docs not belong to this genus. The larva 
of Laccobiu8 has been bred in Denmark from eggs, by Mr. Wm. Schlick and 
has later been followed through all stages by Dr. Wesenberg Lund. 

^ This figure, by the way, is not quite correct because it shows the ante- 
rior edge o? what Schiddte calls the clypeus, straight, and not asymmetric, 
as it is in this entire group. 

* Compare the very interesting statement about the dimorphism of the 
antennsB Dy P. de Peyerimhof : *'Le double type larvaire de Prionocyphon 
serricomia Mlill." Bulletin de la Soc. Ent. de France, 1913, No. 6, p. 148. 
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FiR- 1. Hj/dro.icaplia ii 






Tlirco iarval stages arc in tlip mateiial and evidently no more 
ocfur. The first stage is, as is often the case in Coleopterous 
larv^, somewhat different from the two following, and especially 
is tlio pjiir of pe<iili(ir appendices on the eighth abdominal seg- 
ment (/(., fig. 7) relatively longer than in the two later stages. 
The full grown larva (figs, 2, 4) is 1.5 mm, long, dark grey, with 
(lie imlorior and posterior portion of oarh segment whitish and 
sofi skinned; the number, arrangement, form and length of the 
setiE' ;ind the sensorial pnnctures on the diffeiont parts of the 
body ;nv sliowii on Ihe figures (figs, 2. t). The head is bent 
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downwai'd. There are five ocelli in a whitish area as shown on 
the figure (fig. 4). The labrum (Zr, fig. 5) is large and broad like 
an eyeshade; it covers and protects the mouth-parts, but works 
at the same time as a scraper; it is firmly connected with the 
front, no clypeus intervening but a suture (c.s,) is easily observed. 
The front (/) is nearly triangular, the interior angles (i) being very 
obtuse; the exterior angles (e) are acute and the posterior angle 
(p) is approximately 60°; the frontal sutures (f,s.) are slightly 
inwardly curved. The dorsal portion of the epicranium is flat 
and large, the epicranial suture (es) short, and on the ventral side 
the epicranial margin is strengthened by a hypostomal chitiniza- 
tion (h, fig. 6). The anterior portion of this margin forms a deep 
and broad curve, within which are placed the second and third 
pair of trophi. The posterior portion is one-fourth as long as the 
anterior and borders on a broad gula (gUy fig. 6). The antennal 
ring (a, fig. 5) is large and somewhat triangular, and the connect- 




Fig. II. Pupa of Hydroacapha. 

ing membrane is also large. The antenna itself consists only of a 
small basal piece (b, fig. 5) which carries two long, slender proc- 
esses, one of which is possibly the second antential joint, the other 
a sensitive papilla. On the end of the supposedly second joint a 
very diminutive third joint seems to be present. 

The mouth-parts are well adapted to chew off and force into the 
pharynx the jelly-like algae on which the larva subsists. The man- 
dibles (fig. 9) have a very large, broad and depressed molar part 
(mo) and a slender, upright, terminal part (0 ; the tip of which is 
produced into a little hand-like rake; a pectinate lacinia mobilis 
(Im) is inserted between the molar and the terminal parts. The 
form of the maxillae (fig. 6) is very characteristic; they have a 
large cardo {ca) and a well developed stipes (st), and a flat chiti- 
nized lacinia (la) with a series of large, flattened setae and a spine- 
like galea (g) close to the lacinia. The maxillary palpus is three- 
jointed, the basal joint with a little process on the outside. The 
labium (fig. 6) has short, two-jointed labial palpi and a fleshy 
ligula (It). Both mentum (m) and submentum {am) are well de- 
veloped, almost quadratic. The large connecting lobe (mc) be- 



stnjiisr ti:iclu-a-. In IJiroaux tlir spiriidcs !11t sitiiill l>ut ciisify socii. 
wliili' ill i/n'IroTdpliii liioy lire so reilucwl tluil i-vcn (lie wpiniclc 
"IK'tiinn I'limiot 111' scfii, and onlv soinc of Uk' vcrv fine (rachea" 
..r llic si>iL-ai'|i's wliich rcacli oiit'lu th(! surface are visible Tlip 
lilainc'uts of lliflroxcnplia rescinlilc giTally tlic peculiar Haltcncd 
hail-; al the (■(Ikl-s of ttiii segments (fi(i. :*)., lint whflhor or not 
I hey really are to l>e regarded as inodilied hail's may be disputable. 
Tile tenth abdominal seRnioiit is (iirrctnd downwards Rn<i carries 
two |«'ncil-shapod appciidicos (;>«/' d^- ")- Vcntrally it is devel- 
wpod as a suokpr {.^u). 

The sysfcninlic position of lindroncnphn has l>oen much (liweusiscd 
lull liie larva has liitlierlo not Ih'cti known, and. ils discovery by 
.Me-si<. Schwarz and Harbcr is therefore very iiiiporlant. 

Tlie entire larval structure shows that Uijilrtixaipha must be 
referred to the ilvdrophilida- as a new subramilv, the Hvdrosca- 
phiiia^. closely allied to the small, remarkable subfaniilv, I.imnebii- 
ii;e, which has recently been defined by A. .l'()r<>liyiiionl.= 
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The Hydroscaphinae agree with the Liinnebiinae (represented by 
Ochthebius pygmceus F., (figs. 10-17) in many important charac- 
ters. They have the same general shape of the body, downward 
bent head, broad gula (gUy figs. 6, 17), the same number of ocelli, 
exactly the same unusual shape of all the mouth-parts (figs. 5, 6, 
10, 11, 12, 16, 17), the same deeply curved hypostoma (h figs. 6, 
17), homologous processes on the last abdominal segment (figs. 7, 
14), and similarly formed legs (figs. 8, 13). But the two larva- 
types differ in the antennae which are very short in the Hydrosca- 
phinai (fig. 5), and rather long in the Limnebiinie (fig. 16). Th:) 
Hydroscaphinae lack the clypeus (fig. 5) which is distinctly devel- 
oped in the Limnebiinae (fig. 16). The Hydroscaphinae have no 
spiracles while the Limnebiinae have well developed circular spir- 
acles (fig. 15) laterally placed on the mesothorax and on the first 
eight abdominal segments. The Hydroscaphinae have the above 
described filaments on the prothorax, and the first and the eighth 
abdominal segments, but no cerci on the ninth. The Limnebiinae, 
on the other hand, have not these filaments, but have cerci on 
the ninth abdominal segment (cer, fig. 14). It should be noted, 
however, that the characters of the last abdominal segments in 
these two forms seem so similar that it is difficult not to consider 
them .homologous. The true explanation may be that the first 
abdominal segment in Hydroscapha has become obliterated under 
the strongly developed thorax and that thus what I have cautiously 
determined in this larva as the first abdominal segment is really 
the second and that the filaments described as belonging to the 
eighth abdominal segment belong to the ninth, and that what has 
been described as the ninth and tenth abdominal segments is 
merely the divided tenth segment. The absence of the spiracles 
in Hydroscapha makes the interpretation very difficult but the 
arrangement of the spines and sensory punctures makes it evident, 
that if any segment is absent it must be the first; it is however 
possible that it is the eighth and ninth segments which have be- 
come amalgamated. 

It is worth noting that the larvae of the Limnebiinae and the 
Hydroscaphinae are very similar to the larvae of the small Staphy- 
linidae of the Tachinus-Tachyporus group. In fact these three 
forms seem to be more closely related to each other than the small 
Staphylinids are to the normal Staphylinid type and than the 
Limnebiinae and the Hydroscaphinae are to the typical Hydro- 
pbiiidse. 

All figures are camera lucida drawings by the author. 



Fig. 8, Hydroacapha natans Loc. Larva. I.*ft nicsothomeic 
Fig. fl, Hydrnxcapha tialaris Lev. Larva. I^ft mandible s 
from the buccal cttvity, partly from below. 



liiliht mandible jdoi 
Larvii. I*ft mandible; veti 
Larva. I*ft mandible froii 



FiK- 10, Oi'hihebius pygmiri 
Fin. 11, Ock<kel/inK pygiiiw 
Fig. 12. Ochllwbius jiygtnu- 

Fi|E. 13, Oclilhctiiux pygma. 
FiK. 14. Ochfhebiits pygmir 
side and a liltle frcmi above to show both abdominal hooks. 

Fiit. 15. OcMidiiiig pygmaus F, Larva. Lalera! view. (The 
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NOTE ON RHIPIDANDRI— A CORRECTION. » 

By E. a. Schwarz and H. S. Barber, Bureau of Entomology. 

An injustice seems to have been done to Motschujsky's memory 
by the junior writer in his former notes on this group (Proc. 
Bnt. Soc. Wash., 1913, vol. xv, p. 189), and by other writers also, 
owing, probably, to the similarity of the names Xylobarus and 
Xyleboru^, Thus Gemminger and Harold 1872 (Cat., p. 2685), 
Hagedom 1910 (Coleopt. Catal. Junk, Ipidae, p. 101), Barber 
1913 (Proc. Ent. Soc. Wash., xv, p. 189-190) and Kleine 1914 
(Berl. Ent. Zeitsch., vol. 58, 1913, p. 160) have all been wrong in 
considering that he had described his species as a Scolytid, and 
in failirg to recognize his generic name. The only writer who 
seems to have noticed the distinction seems to be Arrow 1904 
(Ann. Mag. Nat. Hist. (7), vol. 14, p. 30-33) who for some reason 
did not make use of Motschulsky's generic name. It is also 
worthy of record in this connection that cotypes of some foreign 
species have been added to our National Collection. We append 
some omitted or subsequent nbliographical references for addition 
to the list of notices previob ly given. 

The name Xyloborus appears among Heteromerous genera in 
^^ "Oejean Catalogue (1833, p. 201, and 1837, p. 222) with an 
.escribed species from Buenos Ayres and is therefore a nomen 
nuduniy but Motschulsky in 1858 described a related species, 
crenipenmSy from Burma using the generic name of Dejean and 
referring to the South American species, thus validating the 
generic name, for which his species automatically becomes the 
type. That he was dealing with a Heteromerous instead of with 
a Scolytid genus is evident ifrom the remarks following his specific 
diagnosis and which also mention some generic characters. More- 
over the name Xykborus was not used for the genus in the latter 
family until six years later. Xylobortis is thus an older name than 
any of the other generic names of the group, if Eledona be ex- 
cluded, but it is necessary to examine the status of the genus in 
which the still older species (flabellicomis) had been placed. 
Sturm, 1826, evidently intended to write Xyletinus instead of 
Xylotinua on page 59 of his Catalogue, for on page 206, and on 
plate 1, figure 7, the name is correctly spelled. This typographical 
error should not be perpetuated to supersede Rhipidandrus 
LeConte 1857. The type of Xyletinus Latr. 1890, cannot be 
pedinaiiLS as stated by Westwood, for it is not one of the three 
originally included species. Two of the three are now listed in 
LcLsioderma leaving only bucephalus lUiger as the logical type. 

^ Presented at meeting of June 4, 1914. 



mg maj oe aaaea lo ine nsi: 

183H. Dejean (Cat. Coleop,, p, 201) lists Xi/toborm coHatus Dej, from 
Buenos Ayres, not far from Ekdona in tiie series he calls "Taid- 
cornos" most of which arc now included in the TencbTionid*. 
This species has never been described and the genus was invalid 
until used by Motsehulaky in 1858, Among the Xylophoges 
(Ipidm) (I.e., p. 306) Dcjean has placed Eulomw! micrographxu 
Lacordairc, which remained a nomen nudum until validated by 
Lacordaire in 1S66. 

ISsJ", De JEAN (Cut. Coleop., p. 222 and 306) same as in 1833. 

IS.'^O. Champion (Biol, Cent. Anier. Coleop,, vol. iv, pt. 1, p. 233) excludes 
■'Euloiiius Lac. {lildpidatidTus Lcc.)" from the Itolitophagides 
on account of the 4-jointed tarsi, and antcnnal structure. 

18!tj. Bla.n-dfoho (Biol. Ccntr-Amcr. Coleop., vol. iv, pt, 0. ji, 118) refers 
to the exclusion of the Kutomides from the Scolytidae and ftssisn- 

1911, Tjikdl ,\N!> Klf.ink (Uebcrsiclit iiber die Ccsamtliteralurc der 
ilorkcnkSfer. Hcilagc zu den Knt, Dliitlcrn, 7 Str.. p, 45] wrongly 
include Xi/hh'inis ocm/ii iifiix, under the ^^colvtids described by 
Motscliulsky, 
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1912. Pic (Coleop. Cat. Junk. Anobiidse, p. 48) still mcludes flabellicornis 

Sturm as a valid species in Xyleiinua. 
1914. Kleinb (Berl. Ent. Zeits., 68, 1913, p. 160) lists crenipennis Mots., 

from the East Indies as a valid species in the Ipid genus Xylebortta. 
1914. DuRY (Joum. Cincinnati Soc. Nat. Hist., p. 168) describes Rftipidan- 

drus fulvomaculatus n. sp., from Alabama and Florida, which is 

apparently a small species of Eulomus. 
1914. DuRY (Joum. N. Y. Ent. Soc, xxii, p. 173) defines the Cioidae so as 

to exclude "the Khipidandrins which form a tribe in the family 

TenebrionidflB." 
1914. Lenq and Mutchler (Bull. Am. Mus. Nat. Hist., xxxiii, pp. 461- 

462) cite the two West Indian species under three generic and four 

specific names under which they have been recorded by Sall^, 

Arrow and Gorham. 
(1914? Gebien in a letter mentions descriptions of new forms in this group 

that were to appear shortly in the Bulletin of the Sarawak Museum, 

but the writers have not yet seen this journal.) 

The position of the Rhipidandri still appears very vague. 
Sharp was probably mistaken about the front tarsal jomts, for 
the writers can find but four joints, as in the Cioidfie, in all tarsi 
of Rh. flabellicamiSy Eu, comviuSy peninsidaris and fuscomacidatiLSf 
while the tarsi of Eledona are typically heretomerous. The 
value of this character may have been overestimated The 
antennse do not differ essentially, and it is interesting to note that 
Sharp & Muir (Tr. Ent. Soc. Lond. 1912, p. 3, p. 618 and 619) 
have tentatively grouped a number of " Heteromerous" families 
with the Cioidce in the superfamily Ciumjoidea, but say the »de- 
agus in Cis is not similar to anything else. The Rhipidandri 
appear to be intermediate between Eledona and the Cioidae in 
many of their characters and are probably worthy of family rank, 
but the undescribed genus from Borneo, above referred to, seems 
to link them more closely with the latter than does BclitolcBmus 
to Eledona. It is to be regretted that no larvaa of any member 
of this group are at hand. The only description of the immature 
form is by Friedenreich and has been abstracted by Arrow, 



At the meeting of November 1, 1914 a special committ^ con- 
sisting of A. Busck, E. A. Schwarz and N. Banks presented the 
following which was ordered printed. 

THEODORE N. GILL. 

There is no need in this brief notice to attempt any eulogy of Dr. 
GiU. As one of the greatest naturalists of the age bis accomplish- 



r ot the Pliiliijpiin; Islanil Fautm. Ktit. Soc 



■, i>. -204, 



Dr. Gill's iinifomi kimbicss in iiiiling his fellow members not 
only in zooloKical but in linguistic and bibliographic matters will 
iii'VtT be forfjotten by the many of iis who jifTsoniiih- benefited 
thereby. No one will ever know huw many ({•'"""■•^ '"i<l other 
names credited to various entomologists reallv originated with 
Dr. Cill. 

IV. (iill's genial presence added gicatly to the scientific and 
r^oeial success of our meetings and the loss of our most notable 
m.'niber will be deeplv felt l>y all of us. 
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NOTES ON THE DIPTEROUS GENUS CHYROMYA R-D. 

By J. R. Malloch, Urbana, III. 

This genus has undergone several nomenclatorial changes since 
1830 as indicated by the synonymy given below. 

Chyromya R-D., Essai Mj'ode., p. 621 (1830). 

Pelithophila of authors, not Hagenbach, Symbol. Faun, insect. Helv., 

p. 48, (1822). 
Lisella R-D., Essai Myod., p. 649 (1830). 
Saproinyza part Fallen, Zetterstedt and Meigen. 
Scyphella R-D., Essai Myod., p. 650 (1830). 
Thyrimyza Zetterstedt, Dipt. Scand., vol. 6, p. 2336 (1847). 

In addition to these we have the misspelled names Chrymomym 
and Peletophila by Becker^ and the emendation to Chiromyia by 
Melander^ following Scudder.^ 

The name Pelethophila cannot be used as the only species orig- 
inally included in the genus is a true Psila (fimutaria Liime). 

The position also of the genus has been subject to some changes. 
The older authors placed it in Sapromyzidje while some recent 
authors have placed it in Opomyzidae. The latest arrangement 
regulates it to Opomyzinse a subfamily of Geomyzidae. 

The generic characters are as follows: Post-vertical bristles 
convergent; ocellar bristles divergent; ocellar triangle and orbits 
poorly defined; usually 3 pairs of orbital bristles, the anterior 
pair convergent; antennae small, the third joint not elongated, 
apically rounded, arista almost bare; face slightly receding; 
cheeks about half as high as eye, vibrissae weak; proboscis fleshy; 
palpi normal. Thorax with 2-4 pairs of dorso-central bristles 
and distinct and rather numerous discal setulae; mesopleura 
with usually 2 bristles; stemo-pleura with 1 bristle. Legs with- 
out preapical bristle. Wings with costa twice broken; auxilary 
vein indistinct, incomplete, or joining costa; costa unspined; 
discal cell elongate; outer cross vein beyond middle of wing; 
anal cell complete; anal vein reaching almost of quite to margin. 

Synopsis of North American Species of Chyromya. 

1. Fore and hind femora of male much swollen; large species, 3-3.5 mm. 

femorella 
Fore and hind femora of male not swollen 2 

2. Thorax with 4 pairs of dorso-central bristles 3 

Thorax with ^-3 pairs of dorso-central bristles 4 

* Zeitschr. ffir Syst. Hymen, u. Dipt., vol. 4, 1904, p. 129. 
« Jour. N. Y. Ent. Soc, vol. 21, p. 300 (1913). 

* Nomen. Zool. 



riiiK in America. 

I liiivc lakcii tlic j^pccies commonly in St-otlund on wiiidowsi 
wliiTf il (ici'iirri'd .-iloiin with lutca. The littter is distinEiii--^hed 
froTn Jl'ira liy tlic Mack third iiiitcmial joint ;m(i very probably 

Chyromya minima Hcckcr, 

l:l.lopl,!l(i ,>,hiim<i lioeker, Zuitschr. fur. Syst, Hynion. ii, Dept., vol- 4, 
I,. l:i:i (lOai). 

Itci'ker dcsrribcs this spci'ins iis fiilhms; "Mutt, hlassgdb. Thora\ 
tiiit t ilcMtlichcn UorBO-ctntralbiirstcn und dnzivisehcii unre{;clniassig in 
cii. 1 Iti'ithcn (tostelltc Akrosti-kulborstoii, Scliililrlicn aiiSKor don 4 Hiind- 
borstcii nnpkt. lioratcn iind Hiiiirc auf ilrtti Tliiinis und Kojif gclb. Aukpii 
([lU'rlicEPiid. I'linptiiiiBi'iihiH'ktT iiiciit t:i'srb\v:irxl. liintiTnifkon iind 
HiiiU'rlii'b kcII>; bpi den ^[anil'^lell iwt lU'ivcltic iiiKiiciitlich ecKPi das 
I'juii'bin dcutlifb, bri <lcn HVibrlifii HTniitrr dfiitiioh, fcin schwari be- 
b;i:irl. Srhcnkfl nicht vcrdii'kt. I'liiurl ivk- bpi ilcii iibrittPii Arten. IJ- 

Triifcssor Mclandpr rei'urds this t^[)iM:'ics from WatihiiiRton and Call- 
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I have not seen the species. The meso-pleura is stated by 
Melander to be '*not setulose,'' a character not mentioned by 
Becker. 

Ghyromjra ni^mana n. sp. 

Male: Yellow, and slightly shining. Head whitish yellow, cheeks al- 
most white; arista brown, base yellow; ocellar region black, Pleurae whitish. 
Legs yellow, last tarsal joint of middle legs black. Wings clear, veins 
yellow. Halteres yellow. Bristles and hairs yellow. 

Frons one-third the width of head at vertex, distinctly narrowed ante- 
riorly; 3 pairs of orbitals present; of almost equal length; center stripe with 
a few microscopic surface hairs; arista almost bare; cheek at middle half as 
high as eye; eye as high as long; its long axis diagonal to the longitudinal 
line of body. Mesonotum with 2 pairs of strong and usually 1 pair of weak 
dorso-centrals; about 8 rows of setulffi between dorso-centrals; mesopleura 
with a few weak hairs in addition to the usual bristles; scutellum with 
4 marginal bristles. Hypopygium large and knob-like. Legs without 
bristles, except on the postero-dorsal surface of fore femora. Wings with 
inner cross vein at two-fifths from apex of discal cell; penultimate section 
of fourth vein about one-fourth the length of ultimate section and sub- 
equal with ultimate section of fifth. 

Female: Similar to male except that the last joint of mid tarsus is slightly 
brownish instead of black. Abdomen slightly pointed at apex. 

Length: 1.5 mm. 

Type locality: Urbana, 111., May 20, 1914 (C. A. Hart and J. R. 
Malloch). TsJcen by sweeping vegetation along the bank of 
Salt Fork at the Fair Gounds. 

Paratypes: St. Joseph, 111., May 3-17, 1914 (J. R. Malloch). 
On bank of Salt Fork. 

Ghyromya concolor n. sp. 

Male And female: Entirely yellow with the exception of the black ocellar 
spot. 

Differs from the preceding species in having the eyes more elongate and 
nearly in line with the long axis of the body; the dorso-central bristles 
stronger, the third pair generally distinct, and the inner cross vein nearer 
to middle of discal cell (in type at middle). 

Length: 1.5-L75mm. 

This species is evidently very dose in general appearance to 
minima but unless Becker erred in his description it cannot possibly 
be that species. 

Type locality: Monticello, 111., June 21-28, 1914 (C. A. Hart 
and J. R Malloch). Taken by sweeping vegetation on bank of 
Sangamon River. 

Paratypes: Muncie, 111., May 24, 1914 (C. A. Hart and J. R. 
Malloch); Algonquin, 111., June 1-10, 1894 (W. A. Nasoji). 



veiir scvenil parasitizwi iidults of tlic ( orcid, Mclapodhis Icrminalis 
ivcro (■(illt'ctcii iifar \Vaf')iiiiKtnn liy Mr. I'Vftlerick Kmib snid 
froift lino of tlic^f ;m sitluit Trichopoda was bred while another 
oil disM'ction disclosc.d a larva in tlie bai^o of the abdomen. A 
para.-^itized sppdnicn of ,1/. iiiMabiti^ was found by tlic writer at 
l>ad Hun, Fairfax County, VirRinia, M;iy 2, of this year and 
fniin it a fiT;e s])t'('imon of Trichopoda was bred. The larva left 
lis host and puiiatfd on May 15, while the imapo issued on the 
2!Hh. Parasitized Mpcciinens can be rei'ORnizetl at a glance since 
the externally laid egn is white anil is in strong contrast with tho 
botly color of the host. Often more than one egg is laid upon a 
jiiiigle victim, Mr. Knab having in one case seen as many as five. 
They arc usually laid upon either the head or thorax, above or 
bcliiw, but sonietinips are even attached to the tegmina. 

Anotlicr genus of Tachinids has been lired from a different 
genus of ITemiplera. A specimen of lirdiinulu^ roseipennis 
]{culer, in which the abdomen was swollen much l>cvond normal 
^i7.|■. was found on Plummcr's Island, Maryland, ^iay 10, 1914, 
and was jilaccd in an isolation vial, where, about a week later, 
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• Abdominal structure of certain beetle larve of 
the Campodeiform type, 55. 

AfSN>vayt&, Description of a new species from 
Porto Rico, 89; inaqualis, n. sp.,.89. 

Alabama argillacea in Arizona, 17. 

Alaptus animus, n. sp., 110; maccabei, n. sp., 
111. 

Anaphoidea luna, n. sp., 100. 

Anthonomus crandis in Cuba, 120. 

Anthonomus grandis tnurberis, 14, 16, 23. 

Antistrophoplex biooloripee, n. sp., 125. 

Aphanurus bodkini, n. sp., 87. 

Aphelininse, Concerning some, 79. 

Aquatic beetles in hot springs, in Arisona, 163. 

Arisona, Thurberia cotton boll weevil in, 14, 
16, 23. 

Asaphes americana, n. sp., 114. 

Axotus, Enumeration of species, 84; chionaspidis, 
n. sp., 85. 

Banks, Nathan: A new mite from Thurberia, 
44; A new Ortalid fly, 138. 

Baxbbr. Herbert S.: On interspecific mating 
in Phengodes and interbreeding in Eros 
(Coleoptera), 32. 

Babber, Herbert S. and Schwarz, E. A., 
Note on Rhipidandri— A correction, 175. 

Bees visiting Thurberia, 31. 

BwoBuB. Larva of, 172. 
, Blister Mite on Thurberia, 10. 

Boll worm on Thurberia, 17. 

BOviNO, A. G.: On the abdominal structure of 
certain beetle larvnof the Campodeiform 
type. A study of the relations between the 
structure of the integument and the muscles, 
55; Notes on the larva of Hydroscapha and 
some other aquatic larvs from Arisona, 169. 

BOviNO, A. G., and Buacx, Auouar: On Mn»- 
monica auricyanea Walsingham, 151. 

British Museum in Bloomsbury, London, Cole- 
optera at, 8. 

Biioculatrix thurberiella, n. sp., 30. 

BuacK, Auoubt: Address of the President: On 
the classification of the Biicrolepidoptwa, 
46; Two Miorolepidoptera on Thurberia 
thespesioides, 30; Life history of Euojsma 
haraoana, Kearfoti, 150. Descriptions of 
new Miorolepidoptera of forest trees, 143. 

Bttbcx, August and BOvino, A. G.: On Mne- 
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Bchwarsi, n. sp., 97; Table of N. A. species, 
M. 

OaUimomids, Notes on the Chalcidoid family, 
122; Table of sub&mUies, 123. 



Caudbll, a. N.: The egg of Pseudoeermylo 
truncata Caudell, 96. 

Cecidomyid gall on Thurberia, 20. 

Celatoria diabrotics, 11. 

Ceratopogoninae sucking the blood of caterpil- 
lars, 63; sucking the blood of other insects. 
139. 

ChstophleiM setosa, 138. 

Chalcid-flies, Deecriptions of new, 109. 

Chalcis pandora, n. sp., 87. 

Chalcura on Thurberia, 22, 28; arixonensis, n. 
sp., 29. 

Chrysolampus, Table of species, 74; lycti, n. 
sp.; panimpunctatus, n. sp., 75; schwarsi, 
n. sp., 76. 

ChyromjraR — D., Notes on the Dipterous genus, 
179; Table of North American species. 179; 
concolor, n. sp., 181; fcmorella, 180; flava, 
180; minima, 180; nigrimana, n. sp., 181. 

City markets and parks, Coleoptera in, 9. 10. 

Classification of the Microlepidoptera, 46. 

CoAD, B. R., and Pierce, W. D.: Studies of the 
Arisona Thurberia weevil on cotton in Texas. 
23. 

CocKERELL, T. D. A.: Coleoptera at the Brit^ 
ish Museum, Bloomsbury, 8; Bees visiting 
Thurberia, 31. 

Coleophora, Notes on some forest, with descrip- 
tions of two new species, 66; alniella, n. sp., 
68; carpinella, n. sp., 67; leucochrysella, 67; 
querciella, 69. 

Coleoptera at the British Museum, Bloomsbury , 
8; Aquatic in hot springs in Arisona, 163. 

Coleopterous larv» of the campodeiform type, 
55. 

Compsilura oppugnator, n. sp., 93. 

Cotton boll weevil in Cuba, 120. 

Cotton plant, Wild, of Arisona, Notes on the 
entomology of, 14. 

Crawtord, J. C: Two new parasitic Hymen- 
optera from Arisona, 2i); The species of Peri- 
lampidn of Ameiica north of Mexico, 69; 
New parasitic Hsrmenoptera from British 
Guiana, 85; Notes on the Chalcidoid family 
Callimomidae, 122. 

CuSHMAN, R. A.: A new species of the Braoonid 
genus Phanerotoma, Wesmael, 78; A Re> 
vision of the North American species of the 
Braoonid genus Habrobracon Johnson (Ash- 
mead), 99. 

Creniphilus subcupreus. Larva of, 169. 

Dactylopius on Thurberia, 20. 

Dendioctonus, Anatomy of, 61. 

Diabiotica vittata, A new parasite of, 129. 
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Neocclatoria, n. gen., 13; ferox, n. sp., 13. 
Neocclatoria ferox Walton, a sj'nonym of Chsto- 

phleps setoaa Coq., 138. 
Obituariee: Philipp Reese Uhler, 1; A. G. 

Hanunar, 8; O. M. Reuter, 76; Theodore 

N. Gill, 177. 
Ochthebiiu pygmnus, Ijarva of, 173. 
Paranaphoidea, n. gen., 112; egregia, n. sp., 112. 
Paraphelinus tomaspidlfl, n. ep., 82. 
Perilampidffi. The species of, of America north 

of Mexico, 69. 
Perilampus, Table of species, 70; anomocerus, 

n. sp., 72; bakeri, n. sp., 72; canadensis, n. 

so., 74; carinifrons. n. sp., 71; chrysopes, n. 

sp., 73; granulosus, n. sp., 73; robertsoni, 

n^sp., 71; similis, n. sp., 73; subcarinatus, 

n. sp. 70. 
Phanerotoma, A new species of the Braconid 

genus, 78; recurvaris, n. sp., 78. 
Phengodee, On interspecific mating of, 32; 

laticolhs, 32. 
Perdita mentxcliarum on Thurberia, 31 ; puncti- 

fera, n. sp., 32. 
Phrilloxenos, n. gen., 128; compactus, n. sp., 129. 
Physcus, Table of species, 82; fijiensis, n. sp., 

83; gracilis, n. sp., 83; stanfordi, n. sp., 84; 

townsendi, n. sp., 83. 
Pierce, VV. Dwioht: Descriptions of two new 

species of Strepsiptera parasitic on sugar 

cane insects, 126. 
Pierce, W. D., and Goad, B. R.: Studies of the 

Arizona Thurberia weevil on cotton in Texas, 

23. 
Pierce, W. D., and Morrill, A. W.: Notes on 

the entomology of the Arisona wild cotton, 

14. 
Podagrion beneficium, n. sp., 113;olenus, 114. 
Podogaster evetrivorus, n. sp., 142. 
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OF THE 
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Two Hundred and Seventy-Eighth Meeting, 

June 4, 1914. 

The 278th regular meeting of the Society was entertained by 
the bachelor members at the Saengerbund Hall, June 4, 1914. 
There were present 20 members and two visitors. 



The following paper was presented: 

The Temperature of the Honey Bee Cluster as Modified by External 
Conditions Dr. E. F. Phillips* 



Under the head of Notes and Exhibition of Specimens, the 
following were presented: 

Note on Rhipidandri — a Correction E. A. Schwarz and H. S. Barber* 



CAPTURE OF GALLIGERA JOHNSON! HUNTER. 

By C. T. Greene, Bureau of Entomology, 

A female specimen collected at Falls Church, Va., April 22, 
1914, by the writer. The specimen was resting on the ground. 
The altitude at the point of capture is about 35D feet above sea 
level, the highest point at Falls (^hurch is about 400 feet above 
sea level. 



' Withdrawn from publication. 

' Published in these Proceedings, vol. xvi, no. 4. 

1 



nn»l')p;y ill New EnRland to search for dead birds iind to send 
thi'ir stonmchs tn Washington for chemical analysis whenever 
llicy were found. (The author of this note adds, that but one 
deiiil bird luis been found by the Kijjsy motli agenls up to late 
HejitniulKT, and that its stornacli showed no tiauo of arsenic.) 



Two HuNnKKi) AN'[> Skvkntv-Xinth Meetin'g, 

(><T(.[iicit 1, H)M. 

'I'he 27yth re(inl;Lr meeting of the Sociely was entertained by 
Mr. It. A. .Srhwarn in Iho Sa'iiftcibnnd Hall, October 1, 1914. 
There were present Messrs. Abbott, Baker, liarber, Busek, Bur- 
ges.«, f'andell, Crawford, Deriiyse, Ely, r.ahan, ![einrich, Hunter, 
Hutchinson, Jones, Knab. Kolinsky, Myers, .Meniigh, Middle- 
ton, roponoe, Ponieroy, Sanfonl, Siisscer, Schwarz, Shannon, 
Townsend, Tnnier, Walton, While, Wood, members, and Messrs. 
J. N. Sniimicr,-; :u,d IMward H. Speyer, visitors. 



OF WASHINGTON, VOLUME XVII, WW 3 

Mr. Busck reported for the Committee appointed to draw up 
resolutions in commemoration of Dr. Theodore Gill.* 

Mr. W. H. White was elected to active membership. 
. At the close of the program the following visitors were called 
on for remarks: 

Mr. Edward R. Speyer, a Carnegie student, spoke of ento- 
mological conditions in England. 

Mr. John N. Summers of the Gipsy Moth Laboratory, gave 
a short account of his recent trip to Europe and of the condi- 
tions present in the forests where the Gipsy moth occurs. 



The following papers were presented: 

Reply to Criticism by Aldrich, Presented at the 277th Meeting.. 

Dr. C. H. T. Townsend* 

A Destructive European Pine Moth, Eveiria bitoliana, Introduced into 
the United States August Busck' 



NOTES ON SOME BEES FROM VIRGINIA. 

By T. D. a. Cockerell, Boulder, Colorado. 

Mr. S. A. Rohwer has forwarded the following flower records 
i-cferring to bees collected at Falls Church, Virginia. One of 
the females is undescribed and is herewith characterized. 

VISITORS OF Helianthus annuus coranatus. 

The following bees were taken collecting the pollen on the red 
sunflowers: 

Halictus ligaius Say. det. Crawford. 

Bomhus pennsylvanicus (De Geer) Franklin dct. Crawford. 

Bomlrus impatiens Cresson det. Crawford. 

Melissodes dentiventris Smith det. Cockerell. Mr. Rohwer notes 
that this bee visits the sunflowers in the mornings; he never took 
it in the afternoon. 



* Published in these Proceedings, vol. xvi, no. 1. 

* >^itbdrawn from publication. 

* Withdrawn for publication elsewhere. 



i,U-]y .^liiniiic hftH-ecn Xhc punrturcH; discs of mcsotliornx iind Bcutclliini 
iviOi blaik Ijnir. but tliin wliilp li:iir on mrsolhornK imlcriorly, \v\dU- l.iiir 
<iTi snili'lhini iiostcriorlv, and a l>iin.l of dense wliitc hnir in scuti-llo-in.'so- 
thfiriicir suture: j.lr-urii eovcrca wiMi white liair: ti-j-uNv black; win^s 
■liiskv, .■siK-i'L:,lI,v apicallv; nervuivs -hiTk; liiiir of li-^s nuiinlv while, that 
on innir -i.fr of (iirsi fiTni)iin..iis; shorl joints of aiKcrior tiirsi thic-kencl , 
Ttiiil.l:.' iin.l hiixl tarsi liroad.'iirrl. hirid hasitarsi verv brouil un.l Mat: 
:il.iioinin lirr.ad forilifortn. shilling:, v.-rv tinclv jmruliir.-d. with v,-rv n;ir- 
r.m- .Tilir,- uliit,- hair-l,aiiils on iiind niariiins of scKiTu-nts, that on lirst 
rc-<liit'i'<l ti>afin('<-itialioiM-\<'<'r>l at sirli's; when the abiloini'n is M'cn fr.ini 
abov,.. only a rallicr small anuiuni of sliort l.laik hair i.rc.j,.rts at wi.lf.*: 
siMli .I<irsal srKiiiciit in bLii-ral ]>rcifil<' short nml sirai)r|it. nllh thin black 
l.air lik.- tlial <,n fifth, fhouj;'. Ilicri- is also a very .U-lirnIc Rrcyisli pnii- 
nosify. Man.lilili's Hilb two Kliarp Inclh, a tliiril truncalr, uiui a b.iiK 



/hil>,l.,/: Kast I'iilisChmvh. Viij;iiii;i, at li-m.-is of lima Loans. 
aloriK Willi .1/. <'x;iis Cross.. II, d" . aiul .1/. hl>i,uii,.i.-^ Sav. 5, 
.\u«iisi II (S. .\. Huliwcrl. It is rcaiiilv -listiiiKiiislinl fmtii .1/. 
h,(fw,,l,s Crcssui. l.v Die ■t-dcntalc i.iatulihios (uitli tho fourtli 
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and the first joint of labial palpi longer than second. From 
\L relativa Cresson by the shape of the abdomen, band in scutello- 
mesothoracic suture, etc. From A/, mendica Cresson by the 
black hair on dorsum of sixth abdominal segment, the entire 
hands, etc. 



Two Hundred and Eightieth Meeting, 
November 5, 1914. 

The 280th regular meeting of the Society was entertained by 
Dr. L. O. Howard, in the Ssengerbund Hall, November 5, 1914. 
There were present Messrs. Abbott, Baker, Barber, Boving, Busck, 
Caudell, Cory, Craighead, Crawford, DeGryse, Duckett, Ely, 
Fisher, Gahan, Greene, Howard, Hunter, Hutchinson, Knab, 
Kotinsky, Mclndoo, Marlatt, Popenoe, Rohwer, Sanford, Sasscer, 
Schwarz, Shannon, Simanton, Snyder, Townsend, Turner, Wal- 
ton, Webb, White and Wood, members, and Dr. J. C. Bradley, 
Messrs. Dwight Isely, H. G. Champion and E. W. Rust, visitors. 

At the close of the regular program the following visitors were 
called on for remarks: 

Mr. Champion, a Carnegie student, spoke of the scientific 
societies at Oxford, and also recounted some experiments with 
small mutillids parasitic on cicindellid larvse. 

Dr. J. C. Bradley of Cornell University spoke of certain ento- 
mological activities now under way in New York State. 



The following papers were presented: 

Remarks on Dialeyrodes A. L. Quaintancc and A. C. Baker^ 

Notes on Some of our Meetings S. A. Rohwer* 



* Withdrawn for publication elsewhere. 

* Withdrawn from publication. 



termincd by Mr. Busck as Acrocercops slrigijiniklla. Furtlicr 
investigaUoHs were continued by the authors during the piist 
suniincr. Chestnut nppoars to be the favorite food plant ami 
during mid-summer the work of the species is verj- coiiinion, 
few of the young leaves escaping infestation, some bearing ji,« 
many as four separate mines. When the proper food supply is 
abumhiiit, however, there is rarely more than one or two to the 
leaf. There are a number of generations with considerable over- 
lapping so that larva; are to be found any time from May till 
well on hito OctoWr. The firsl larval brood appears in spring 
as sof>n as the leaves arc formed. During July and August the 
diiiiiLiiant period in the seasoiial life of the species is reitchtnl. 
Tmvanis fall there is a gradual dimiiuitioii in numbers, and during 
UflnbiT a partial living out of llic species, due in great meastiri' 

r,il ii,;duririg of the larvic. In the n'eigliborho'o.l of Washiiigfoii 
I). C, th.. lasl larval l.ro.id ai.pcars carlv hi I )ctnl.er. The iii:in- 
ri.i in which llic siH'.-ics -.venviiitcis has imt been definitely 

I i;ikiM.,ii1 -IV'iiii , T. V. Snyiicr, V. S. Hur. of i:iil.. Collector. 
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determined but our observations lead to the belief that the few 
larvae which are able to feed up during October, make their 
cocoons before the leaves fall and pass the winter as pupse, 
developing into moths early in spring. 

SYNONOMY. 

Gracilaria strigifinitella, Clemens — Proc. Acad. Nat. Sci. Phil., 6, ISW- 
Gracilaria duodecemliniella, Chambers— Can. Ent., IV, 11, 1872. 
Omix quercifoliella. Chambers — Cin. Quart. Jn. Sci., II, 116, 1875. 
Dialectica strigifinitella, Bnsck — Proc. Ent. Soc. Wash., V, 3, 195, 1903. 
Acrocercops strigifinitella, Meyrick — Gen. Ins. 123 Fasc, 17, 1912. 

EGO. 

The eggs (pi. 1, fig. 3) are laid singly on the under surface of 
the leaves, usually near *the base and between the branching 
ribs. They average about 0.1 mm. in length, are elliptic in cir- 
cumference, flattened below and convex above, shining pearly 
white and minutely faceted. The period of incubation for those 
specimens under observation was from 4 to 6 days. 

LARVA. 

Upon emergence from the egg the young larva makes a short 
irregular linear mine just beneath the cuticle of the leaf on the 
under side (pi. 2, fig. 4). In this mine it passes the first two 
instars during both of which it is of the flat specialized gracilariid 
type (pi. 2, fig. 5), whitish, without legs, abdominal feet or dis- 
cernible body tubercles or setae. The head-capsule (pi. 3, figs. 
1, 2) is wedge-shaped with the greatest width just forward of 
the tentorial bridge; the diameter of occipital foramen at dorsal 
extremity of hind "margin J.^ The frons extends a trifle more 
than J, the frontal ridges diverging slightly to the juncture of 
the tentorial arms, and then converging to form a short bridge 
(ob) with the hind margin which projects into head-capsule J. 
The adfrontal sclerites are fused with the frontal ridges. The 
tentorial bridge is a trifle less than ^ in length, straight and 
thickened somewhat in the middle; the upper attachment of 
tentorial arms well back of middle of frontal ridges. Ocelli 
dorsally placed, well back from base of antennae; strongly but 
imevenly pigmented; lenses absent. Antennae 3-jointed, the basal 
joint short and only seen under oil immersion; the larger papilla 
on second joint extending nearly to apex of antenna, papillae 
otherwise normal; setae absent. Post-labrum approximately tri- 

' In the description of the head-capsules all measurements are ex- 
pressed in proportion to the fi^reatest width of the head. 



alili- lo lu'coiint for, arc passed in tlio niid-rib within wliich the 
Ii»rv;i riiinos (pi. 1, fi(i. ■"») up nr down, as the case may be, an<J 
l"n>ni ivliicli it ernerKes wlien n'a(iy lo spin its cocoon. As a rule 
rhe patli of lh<' mine is upwiird, the larva emerging from the 
.(jpi>er .side of the rib near the tip (pi. 1, fig. '2). In some cases 
»ihcrc the leaf is too small for the mid-rili to afford suffieient 
tioiirislmieni, the larva continues to mine from there into the 
.leshy part of the leaf makiiif; a large irregular blotch (pi. !. 
iig. 1) quite similar to that of M»c"iontc(i. This habit however 
is ipiile abnormal. 

The fii-st two instars iire the only one.s in which the larvjD are 
of Ihe Mat gracilariid tyjx',' The lliini instar larva is transitional 
iH-lwcen these and the typical cyliadrical uriK'Hariid form of the 
followiiiK instars, Imt with pronouiiceil affinities to the latter. 
It is cylin.lrieal. lias well developed spinneret, labial and maxil- 
lary palpi and ai)preciabie bodv setic. There are, however, no 
noticeable legs t.r alidouiinal feel and ihe head-capsule while 



I Durinii these hIhrcs 



jt sftp-fpi'dcra. 
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rounded inclines somewhat to the flattened wedge shape. The 
tentorial bridge and the ocelli are as in the flat instars, the latter 
however more strongly and evenly pigmented. The mandibles 
in shape approach those of the last stage. 

The larva of the fourth instar does not differ essentially in 
structure from that of the last. 

The mature larva (pi. 4, fig. 1) is in general body characters 
typical of the family. It is whitish, or, when it has fed up in 
the blotch mine, greenish, without color markings. The abdomi- 
nal feet bear seven crochets in two curved rows all pointing 
backward (pi. 4, fig. 3). Tubercles and setse of abdominal seg- 
ment as figured (pi. 9, fig. 1); using Dyar's numbers, we would 
say that I is lower than II with I, III and V nearly in a straight 
line, IV absent or coalesced with V, VI absent; anal segment as 
figured (pi. 9, fig. 2). The head-capsule (pi. 5, figs 1, 2) is 
rounded, the dorsal side projecting oVer the ventral |; greatest 
width slightly lower than middle of head, well forward of tentorial 
bridge. Diameter of occipital foramen at dorsal extremity of 
hind margin J, at ventral extremity a trifle under J. Length of 
frons slightly over i; the frontal ridges converging in curved 
lines to a longitudinal ridge (| long) connecting them with the 
hind margin, which projects J into the head; adfrontal sclerites 
conspicuous but folded under frontal ridges. Tentorial bridge 
as in first instar; slightly less than i in length; upper attachment 
of tentorial arms at middle of frontal ridges. Ocelli, five, in 
two longitudinal rows; 1, 2, 3, dorso-laterally placed; 1 and 2 
grouped approximate to antennal ring; 3 back J; 4 and 5 grouped 
opposite of 3 on ventral side; all with well developed lenses; 
pigmented area broad and continuous under all the ocelli. An- 
tenna (pi. 4, fig. 5) distinctly three-jointed*; second joint with 
two papillse and two hairs, the longer hair not extending beyond 
the extremity of the antenna; third joint as in G. syringella} 
Post-labrum normal. Labrum (pi. 7, fig. 2) curving well down 
to the sides over the upper edge of the mandibles; median inci- 
sion concaved and moderately deep; four pair of setae, V and VI 
absent ;2 sides very thin, the lateral edges strengthened by a 
chitinous bar with six branches projecting inwardly for a short 
distance and giving a somewhat scalloped appearance to the 
margin. Epipharynx (pi. 7, fig. 1) densely tufted with hair- 
like filaments; the paired epipharyngeal plates tooth-like; epi- 
phaiyngeal shield, heart-shaped, strongly chitinized and pro- 
jecting beyond the median incision of the labrum. Mandible 

> Comp. Tr&gardh: 1. c, pp. lfr-17. 

« We have followed the system of numbering used by W. T. M. Forbes 
.(Ann. Ent. Soc. Am., vol. Ill, No. 2, p. 96, 1910). 



of (he ribs. The cocoon is a double affair consisting of a thin 
outcc liiyer built up from the leaf, and a second, similar, inner 
layer, cvcrj-where separated from the first by from 1 to 1.5 mm. 
The cocoon (pi. 1, fig. 4) is 14 mm. long, white, rather flattened, 
oval and transparent. The outer covering is dccorat«d along 
the middle with fi-om four to ten small, pearl-like globules similar 
to those on the Marmara cocoons, but fewer in number and less 
brilliant. This decorating of the cocoon is quite characteristic 
of several Gracilariidas. Meyrick" mentions two Indian species 
(.4- austeropa, Meyr., and Epicri>lnila chahjbncma, Meyr.) which 
have the same habit. These bubbles arc also common to the 
coi'iion.-i of ill! (he species fif Marmiirn. Their purpose is con- 
siderable of ji iiivsteiv but, a.i thcv have the appearance of c(^:s, 
ihey are pn'suriliibly'of somi- ])r()icct!ve value to Ihe piijia. At 

' Tlic |jre8fnri;iif lliciic orKatis in other lA!i)ido|>tf^ruii.-i larvii' was pointed 
"lit liy HiiHck iiinl IdVvins in llieir recent paper on Mm municn nuririjniira 
il'ror. i:nl. S<ir. W;,sli,. vvi, t, ].[.. \y.\. 101, li)U). 



OP WASHINGTON, VOLUME XVII, 1915 11 

a former meeting of this society^ Mr. Busck has given an account 
of the manner in which they are made. His observations were 
on M, salicteUa Clem., but, inasmuch as there is no reason for 
supposing the method to be different for the other Gracilariid« 
having a similar habit, we may note his remarks here. In sub- 
stance he says: after the outer covering of the cocoon is com- 
pleted a slit is bitten through by the larva. A small globule 
secreted from the anus is then forced into the opening by the 
mandibles, fastened by a loop of silk and the slit sewn together. 
This process is repeated until the bubble content of the alimen- 
tary canal is exhausted. 

PUPA. 

Within its silken enclosure the pupa (pi. 9, fig. 3) is plainly 
visible. Throughout the pupal period it is noticably active, re- 
volving rapidly on the axis of the body when disturbed; greenish 
brown and structurally normal according to Chapman's classifi- 
cation of the GracilariidfiB.' 

Pupal period; six to ten days in summer. 

ADULT. 

The imago has steely-greyish-white palpi with two black rings 
on the terminal joint and two, and a faint third, on the second 
joint. Head and face whitish, streaked with black or blackish 
brown, the appressed scales falling well over the eyes and front. 
Thorax steel grey streaked with black, the dark portions more 
crowded towards the center. Forewings grey, suffused with 
brown giving the ground color a light, rather even, brpwnish 
tint; from the costal and dorsal margins several oblique white 
streaks interspersed with irregular patches and lines of black 
scales, these markings varying considerably in intensity and dis- 
tinction of definition in different specimens but averaging as 
shown in the drawing (pi. 8, fig. 1) ; the apical area dark brown 
shading to black; apical cilia greyish white with a median band 
of black or blackish brown, white at the base, this white band 
forming with the costal and dorsal streaks of the apical portion 
a nearly complete white circle about the darkened area; costal 
cilia brownish; dorsal cilia brownish grey. Hind wings brownish 
grey; cilia concolorous, darkening toward apex. Abdomen brown- 
ish grey above, silvery beneath; the segments diagonally streaked 
along the sides with black, the streaks meeting obscurely on the 
dorsum. Legs whitish, striped with black. Anal tuft black, 
slightly marked with grey. Viewed from below the entire insect 

» Proc. Wash. Ent. Soc, v, 102, 1902. 

2 The Entomologist, Lond., vol. xxxv, pp. 141-142, 1902. 



iii:inv helpful suRKOstions. Mr. Busck hiis also oontriljutod the 
ilriiwiiiKs of tlio witiK venation (pi. 8, fiES. 2, .'I, 4) for this paper. 
.MI llic other drawings are the work of J. J. i>eGryse. 
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Fig. 2, Labrum (Ir) ; Post-labrum (pi) ; Epipharynx (by transparency) 
(ex) ; Epipharyngeal shield (es). 

Fig. 3, Labium (Zi) ; Hypopharynx (by transparency) (hx); Salivary duct 
(sd) ; Stipes labialis (si) ; Digiti lacinise (dl) ; Palipiger (pgr) ; Stipes max- 
illaris (s). 

Fig. 4, mine made by larva in the first and second instars; dotted line 
indicates path of later stage larvae through branching rib into the mid-rib. 

Fig. 5, dorsal view of larva of the first and second instars; Antenna 
(at). 

Plate III. Head-capsule of larva in the first and second instars. 

Fig. 1, ventral side of head: Epicranium (epc); Labium (li); Salivary 
ducts (sd); Stipes labialis (si); Maxilla (mx); Stipes maxillaris (s);Cardo 
(c); Hypostoma (h); Tentorial bridge (lb); Mandible (md). 

Fig. 2, dorsal side of head: Epicranium (epc); Frons (J); Frontal ridge 
fused with adfrontal sclerite (adfr) ; Tentorial arms (la) ; Bridge formed 
by meeting of frontal ridges with hind margin (ob); Rudimentary ocellus 
(ocl) ; Labrum (Ir) ; Post-labrum (pi) ; Mandible (md) ; Hypopharynx (hx) ; 
Antennal ring (an); Antenna (al). 

Plate IV. Mature larva;. 

Fig. 1, lateral view of ipature larva. 

Fig. 2, thoracic leg. 

Fig. 3, abdominal leg: diagram showing arrangement of hooks. 

Fig. 4, mandible (ventral view). 

Fig. 5, antenna (segments indicated by Roman numerals). 

(If Dampf's interpretation of the antennal joints is accepted, our joint 
II would become joint I and the seta bearing papilU at the top, joint III. 
— Comp. A. Dampf : Zoolog. Jahrb. Supp. 12, Heft. 3, p. 525, 1910). 

Plate V. Head capsule of mature larvae. 

Fig. 1, dorsal view of head: Epicranium (epc); Frons (/); Frontal ridge 
with adfrontal sclerite (adfr) ; Tentorial arms (la) ; Ocelli (ocl) ; Antennal 
ring (an); Antenna (at); Labrum (Ir); Mandible (mrf); Maxilla (mx); 
Spinneret (sp). 

Fig. 2, ventral view of head: Epicranium (epc); Maxilla (mx); Hypo- 
stoma (h) ; Tentorial bridge (lb), 

Plate VI. Trophi of mature larva. 

Fig. 1, lateral view of labium and hypopharynx: Labial palpi (Ip); 
Spinneret (sp); Salivary duct (sd); Stipes maxillaris (s); Stipes labialis 
(si); Point of attachment of lacinia (all); Maxillulac (mxl). 

Fig. 2, labium and maxillae (ventral view) : Spinneret (sp) ; Labial pal- 
pus (Ip); Stipes labialis (si); Mentum (m); Submentum (sm); Cardo (c); 
Maxilla (mx); Stipes maxillaris («); Membrana articularia (mb). 

Plate VII. Labrum; Epipharynx, and Hypopharynx of mature larva. 

Fig. 1, Epipharynx (ex); Epipharyngeal shield (cj?); Internal and external 
epipharyngeal plates (ep) ; Epipharyngeal tufts (ei) ; Sensory puncture 
(spt). 

Fig. 2, labrum (Ir); Postlabrum ipl); Epistoma (e). 



Dr. Roving expressed liis ])a!lipa]ar satisfaction in liavitijj hcpii 
nb\v l(j cull tho ;itteiili<m of tlii' authors to the vciy valuable 
JKIIKT hy l>r. A. l)an)i>f [Zur Ki'iuitniri K^'haiisetraueiKler Lepi- 
<h.|)tcrciilarveu |/ool. .hihrh. Sii|)i>l. Hd. VI. pp. ".KS-OOX. 54 figs. 
l',li(J.i] which deals with llie same iumi>holuKic;il piolileiiis as 
the i)iesent |>a}K;i' and as the reeeiil paper by Husck and Iii>viiiK 
lOii .Mnernoniea aurieyanea. Wlsni. (I'rnc. V.nU Soe. Wasli. v. 

xvi, pp. ir>i-ua. pi. ix-svi. i!nr>)|. 

He regretted very much, thai he and Hu^ck by an inexplicable 
slip of memory hail ovurlodked thi' paper, of which Dr. Djiinpf 
had presented him a eomiilirnemary copy, when it aj»peare<i. It is 
a very impurtaiil coiilribuiion and <lcserves careful consideration 
by ali students of the mtirpholujiiy of l.e|.id'ip1ern. 
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of the i>!irasito. These arc the onlv records known to the writer 
of tin- rearing of siuropiiiteids from iiumtids. Mr. V. O. C. 
Kelly lias recently shoivii Samipliuga htlirix to he jKirasitic on 
Kriisslioiipcrs in Kaii.sas (Jour. A^ri. Hesearcli, V. S. ]>epl. A^ri. 
vol. II, |). 441). 

'IVo l;uv:e of LcHctiniii iini/>iiiirtu were taken at ColleKo Piirk. 
■Ml!,, July L'7, 1914. and iilaeed in a breeding jar. (tn July 2H 
tluTi' I'lLicrtred from one of tlicse lurva' a Tumilier of dipterous 
inafzirols. Tliese jiiipaled in llie bottom of the jar and on AiiRU.=t 
(i two of l!ie pupariu pniduce.l adiiit lachinids. These (lies were 
drieiniiiieil bv Mr. WalKui as M.hul.nh h.h/„n,s. This is ho- 
Vh-vM In be I'hi- (iisl reeoni nf -.y lio>t for this fpceies. 



I„ JiM'! 


,ssi„K llii, „, 


:.|»>r Mr. lliis. 


■k sutrcoslcil lire jKissilality 


thai Mr. ( 




ililiaciil lly-lar 


\-.v wvw iiiit iinniiall.v pani- 


Sitir. li.il 


lliat tli.T li; 


i.l caiii.'il nilr 


aiiia> (liroiifiiL llic (iiorith of 


t\w 1 Ii< 


il wliil,- llic 1 


iiaiitia was .^a 


liiiRtla^ iiaillaa- Ity; he toi.l 



OF WASHINGTON, VOLUME XVII, 1915 25 

taking care of a brood of the large Chinese mantid Paraienodera 
mnensis Sauss., which had been bred from the eggs in the Insec- 
taiy of the Bureau of Entomology. While the mantid larvse 
were young and numerous they were kept together in one insect 
case and frequent cases of cannibalism occurred; but as they 
grew larger they were separated and kept each one in its own 
standard Riley insect case; they became quite tame and readily 
took living lepidopterous larvse, flies, or even pieces of meat held 
by a pair of forceps. About one dozen reached maturity. One 
morning one of these was offered a large living sarcophagid fly 
held by the forceps; the mantid, eagerly grabbing it with its 
graspers, squeezed some living maggots out of the abdomen of 
the fly; several of these maggots were eaten by the mantid, two 
or three crawled out on its chin and were promptly wiped into 
the mouth. One morning sometime later this mantid was found 
lying on the sand in the case, alive but weak and as it was picked 
up three or four full grown fly maggots pushed out through the 
side of the abdomen; the maggots burrowed into the sand and 
eventually pupated, but the flics were not reared. Mr. Busck 
was convinced that these maggots were the ones eaten by the 
mantid and that they had passed the mouth parts of the greedy 
mantid unharmed and had been swallowed .alive, and that they 
in this manner accidentally had become parasitic. 



CATALOGUE OF RECEfinXY DESCRIBED COCCID^— V.* 

By E. R. Sasscer, Bureau of Entomology, 

Since the publication of the Catalogue of Recently Described 
Coccidae — IV, October 19, 1912,* 4 new genera and 103 new 
species have been described. This makes a total of 33 new 
genera, 9 new subgenera, 643 new species, and 45 new varieties 
recorded since the appearance of Mrs. Femald's catalogue in 
1903. In preparing these catalogues the cooperation of coccid- 
ologists is earnestly solicited, especially in adding references 
which may have been overlooked. 

' This catalogue is believed to be fairly complete to November, 1914i 
and is the continuation of a series of papers which have hitherto been 
published by the Bureau of Entomology, United States Department of 
Agriculture, as Technical Series, No. 12, Part I ; Technical Series, No. 16, 
Part III; Technical Series, No 16, Part IV; Technical Series, No. 16, 
Part VI; and Technical Series, No. 16, Part VII. 



frrn/a jiirobsooi Grcoti. Tiidsrhr. Knf.. i.v. p. 3Ifi (1913), Fig. 

H;ihitiit— JaVii. 

On Dnmhryii iii-ul:ini,i,h<. 

Icerya zeteki Cocktrell. 
h-tr„<, ZKtcki Ckll., J(L. Ki'Dii. Knt., vii. 1. p. I IS (lOH). 

Habitat— Piinmna Cmml Zoiii-. 

Llavela luzonica (.'ockcrell. 
W..rr,.i luzoiiira Ckll.. Hiil. Am. Miis. \ H.. .\\\ii[, Art. xxv, 
(1014). 
Hiihil»l.— l'hili|ii)iiir iHlaii.lK. 
On ■' 

Monophlebus dugesl Viiyasiere. 

M,.„nj,l,l,h„s dngc^i Vay«,s.. liul. Si.r. Knl. Ir., 10, p. 33.1 (I0I4). 
Hi.hJtiU— (iiiaiLnjU:.t(i (.Movinii. 

Palsococcu.s morrlll) Cnckorell. 
/'„/„,„,„■,„« ,„„ni;/i" Ckll . I'jit. \i'i>s, \\^. :t, ],. nil (l!)14). 
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Subfamily MARGARODINiC. 

Kuwania britannica Green. ^ 

Kuwania briidnnica Green, Ent. Mo. Mag., 2n(i ser., xxv, p. 197 (1914). 
Fig. 
Habitat — England . 
On birch. 

Margarodes indicus Green. 

Margarodes indicus Green, Rec. Indian Mus., vii, pt. 1, Xo. 5, p. 69 (1912). 
Fig. 
Habitat — India. 
On? 

Margarodes niger Green. 

Margarodes niger Green, Rec. Indian Mus., vii, pt. 1, No. 5, p. 75 (1912). 
Habitat — Mysore. 
In soil. 

Margarodes paplllosus Green. 

Margarodes papillosus Green, Rec. Indian Mus., vii, pt. 1, No. 5, p. 74 
(1912). Fig. 
Habitat — ^Mysore. 
In soil under rose. 

Genus NEOMARGARODES Green. Type, erythrocephala. 

Neomargarodes Green, Novitates Zoologicae, xxi, p. 263 (1914). Fig. 

Neomargarodes erythrocephala Green. 

Neomargarodes erythrocephala Green, Novitates Zoologicae, xxi, p. 263, 
(1914). 
Habitat — Sahara Desert, Algeria. 
On ? 

Xylococcus napiformis Kuwana. 

Xylococcus napiformis Kuwana, Jn. Ent. and Zool., Pomona, vi, 1, p. 1 
(1914). Fig. 
Habitat — Japan. 
On Quercus serrata. 

Subfamily DACTYLOPINiB. 

Eriococcus cockerelli Essig. 

Eriococcus cockerelli Essig, Jn. Ent. and Zool., Pomona, v, 4, p. 179, (1913). 
Fig. 
Habitat — Sonora, Mexico. ' 

On ''Chino." 



1 This appears to be a 83monym of Steingelia goodeiskia Nass. 



Kermes occidfntnllN KinK- 
InU^ Kiiiy. .111. i;nl. :iinl Ziiol., i'di.i^.iKi. v, I. p. •DC. n'>13V 

Kermes sassceri Kinn. 



■Ma^-.., ]•:<.. \. v., <':,ljr., U. I,, 



Lui-hnodius greeiii \:. 

; \:i.vsv, r<iii. s,„.. i,„i. I , . 
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Phenacoccus azalese Kuwana. 

Phenacoccus azaleas Kuw., Jn. Ent. and Zool., Pomona, vi, 1, p. 1 (1914). 
Fig. 
Habitat — Japan. 
On Azalea. 

Trionymus violascens Cockcrell. 

Trionymus violascens Ckll., Jn. Econ. Ent., vi, 1. p. 143 (1913). 
Habitat — Colorado. 
On Agropyron. 

Phenacoccus bethel! Cockerell. 

Phenacoccus betheli Ckll., Can Ent., XLiv, 10, p. 301 (1912). 

Can. Ent., xlv, 1, p. 14 (1913). 
Habitat — Arizona, Colorado. 
On Amelanchier. 

Pseudococcus calluneti Lindinger. 

Pscudococcus calluneti Lindgr., Die Schildlause, p. 90 (1912). 
H ab i tat — D enmar k . 
On Calluna. 

Pseudococcus capensis Brain. 

Pseudococcus capensis Brain, Ann. Ent. Soc. Am., v, 2, p. 182 (1912). Fig. 

Habitat — South Africa. 

On Phytolacca dioica^ Albizzia lophantha^ Solanum sodomcmm, Cle^ 
matis vitalbOf Pelargonium sp., Sonchus oleraceus, Senecio vulgaris, 
Malva parviflora, Oxalis cernua, stored pumpkins and vines. 

Pseudococcus fragilis Brain. 

Pseudococcus fragilis Brain, Ann. Ent. Soc. America, v, 2, p. 186 (1912). 
Habitat — South Africa. 
On Orange. 

Pseudococcus lounsburyi Brain. 

Pseudococcus lounsburyi Brain, Ann. Ent. Soc. America, v, 2, p. 179(1912).. 
Fig. % 

Habitat — South Africa. 
On Agapanthus umbellatus. 

Pseudococcus marchali Vayssiere. 

Pseudococcus marchali Vayss., Bui. Soc. En*. Fr., 17, p. 366 (1912). Fig. 

Vayss., Ann. Service Epiphyties, i, p. 428 (1913). 
Habitat — ^Upper Guinea, Africa. 
On mango. 

Pseudococcus muraltise Brain. 

Pseudococcus murcUtice Brain, Ann. Ent. Soc. America, v, 2, p. 184 (1912). 
Fig. 
Habitat — South Africa. 
On Muraltia heistericc. 



HuMiuiiily TACHARDIN.'K 
Tuchardiu itnKulata Fru^^au. 



(Jcniirf COLOBOPYCA nnlli.s Tvjir, magnani. 
■.■h,h,.p,,.,.i iiri'tlii'-. All \I.i. Nri.' Hi.i.t.iis \iri-s, \xi[i. p 2?. 
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Subfamily COGGING. 

Aclerda signoreti Lindinger. 

Aclerda signoreti Lindgr., Die Srhildlausc, p. 170 (1912). 
Habitat — France, Austria. 
On grass. 

Geronema africana Scott Mac fie. 

Ceronenia africana Scott Macfie, Bui. Ent. Res., iv, 1, p. 31 (1913). Fig. 

Vayss., Bui. See. Ent. Fr., 7, p. 208 (1914). 
Habitat — Northern Nigeria. • 

On "Pride of Barbadoes" {dtsalpinia pulchirrima). 

Geroplastes coniformis Ncwstead. 

Ceroplastes coniformis Newst., Bui. Ent. Res., iv, 1, p. 72 (1913). Fig. 

Gowdey, Bui. Ent. Res., iv, 3, p. 248 (1913). 
Habi tat — Uganda. 
On Ficus sp. 

Geroplastes excoecariae Hempel. 

Ceroplastes excaecaria Hemp., Cat. Faun. Brazil, iii, S. Paulo, pp. 33, 66 
(1912). Fig. 
Habitat — S. Paulo, Brazil. 
On EzccBcaria biglandidosa. 

Geroplastes gigas Cockerell. 

Ceroplastes gigas Ckll., Bui. Am. Mus. N. H., xxxiii. Art. xxv, p. 331 
(1914). Fig. 
Habitat — ^Philippine Islands. 
On? 

Goccus citricola Campbell. 

Coccus citricola Campb., Ent. News, xxv, 5, p. 222 (1914). 
Habitat — California. 
On Citrus. 

Lecanium filamentosum Newstead. 

Bulecanium filamentosum Newst., Bui. Ent. Res., iv, 1, p. 74 (1913)* 
Fig. 

Gowdey, Bui. Ent. Res., iv, 3, p. 
248 (1913). 
Habitat — ^Uganda. 
On unknown forest shrub. 

Lecanium opimum Green. 

Lecanium opimum Green, Tijdschr. Ent., lv, p. 313 (1913). Fig. 
Habitat — Java. 
On Cassia fistula. 



, p. 33.1 (1914). KiK. 
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Psciidokermes coolt>yi KiiiK 



Piilvinaria litricola Ku 



Piilvinnria idcKi; 



I-,,. ri.<iin.i 



OP WASHINGTON, VOLUME XVII, 1915 33 

Pulvinarla okitsuensis Kuwana. 

Pulvinaria okitsuensis Kuw., Jn. £nt., and Zool., Pomona, vi, 1, p. 5 
(1914). Fig. 
Habitat — ^Japan. 
On Orange. 

Pulvinaria ornata Hempel. 

Pulvinaria ornata Hemp., Cat. Faun. Brazil, iii, S. Paulo, pp. 28, 61 (1912) . 
Habitat — S. Paulo, Brazil. 
On Arrabidcea. (Bignoniacese) 

FulYlnaria photinisB Kuwana. 

Pulvinaria pholinice Kuw., Jn. Ent. and Zool., Pomona, vi, 1, p. 4 (1914). 
Fig. 
Habitat — Japan. 
On Phoiinia villoaat Celtis sinensis. 

Me^asaisaetia braaiUenais Hempel. 

Megasaissetia hrasiliensis Hemp., Cat. Faun. Brazil., iii, S. Paulo, pp. 42, 
68 (1912). 
Habitat — S. Paulo, Brazil. 
On? 

Saisaetia luclda Hempel. 

Saisseiia lucida Hemp., Cat. Faun. Brazil, iii, S. Paulo, pp. 41, 60 (1912). 
Habitat — S. Paulo, Brazil. . 
On bark of forest tree. 

Stictococcua gowdeyi Newstead. 

Stictococcus gowdeyi Newst., Bui. Ent. Res., iv, 1, p. 70 (1913). Fig. 

Gowdey, Bui. Ent. Res., iv, 3, p. 249 (1913). 
Gowdey, Ann. Rept. Dept. Agr., Uganda Protec, 
p. 29 (1913). 
Habitat — ^Uganda. 
On Haronga madagascariensis; Coffee. 

Subfamily DIASPINiC. 

Aapidiotus alatua Froggatt. 

Aspidiotus alatus Froggatt, Agr. Gaz. N. S. W., xxv, 2, p. 132 (1914). Fig. 
Habitat — ^New South Wales, Victoria. 
On Eucalyptus rostrata, Eucalyptus sp. 

Aspidiotus confuaus Froggatt. 

Aspidiotus confusus Frogg., Agr. Gaz., N. S. W., xj^v, 2, p. 136 (1914). 
Fig. 
Habitat — New South Wales. 
On white gum (Eucalyptus sp.). 



ft, 



* 



Habitat — Denmark. 
On ? 

Aspidiotus rubribullatus t'ro^e^ttt. 
.■U,...l,..ln.-.- [.\.,.„l,.ll.n r„h,,l..di„U, |.-r..Bi:.. Ayr. r,-.,-,. X. S. U ., 

|.. :!I7 M-'M). TiK. 

JI;ili;t.:ll -Wost Ausliv.li:,, Xrw Soulh Weill's, 



Aspidioliis 

N,.iv Siilith \V:,||.S, 



Ispidioius liifiruDUK 



(Jymnaspis ac.iti^e 
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Gymnaspis africana Newstead. 

Gymnaspis africana Newst., Bui. Ent. Res., iv, I, p. 78 (1913). Fig. 

• Gowdey, Bui. Ent. Res., iv, 3, p. 249 (1913). 
Habitat — Uganda. 
On unknown forest shrub. 

Hemiberlesia nitrarise Marchal. 

Aspidiotus (Hemiberlesia) nitrarice M&rch&\y Bui. Soc. Zool. France, xxxvi, 
45 and 6, p. 150(1911). 
Habitat — South Tunis. 
On Niiraria. 

Hemiberlesia provincialis Vayssiere. 

Aspidioius (Hemiberlesia) provniicialis Vayss., Bui. Soc. Ent. Fr., 7, p. 
207 (1914). 
Habitat — Bouches du Rhone, France. 
On Grass (Ammophila arenaria (?)). 

Odonaspis schizostachyi Cockerell and Robinson. 

Odonaspis schizostachyi Ckll. and Robinson, Bui. Am. Mus. N. H., xxxiii, 
Art. XXV, p. 327 (1914). Fig. 
Habitat — Philippine Islands. 
On climbing bamboo (Schizosiachyum sp.) 

Targionia Carolina Froggatt. 

A&pidiotus (Targionia) carolinus Frogg., Agr. Gaz. N. S. W., xxv, 2, p. 
136 (1914). Fig. 
Habitat — New South Wales. 
On Eremophila sturtii (Myoporineae). 

Targionia laurina Lindinger. 

Targionia laurina Lindgr., Die Schildlause, p. 198 (1912). 
Habitat — ^Madeira. 
On Laurus canariensis. 

Pseudo targionia Lindinger n. subg. of Targionia, Type, glandulosa 
Newst. • 

Lindinger, Die Schildlause, p. 50 (1912). 

Aulacaspis manzanitse Whitney. 

AtUacaspis manzanitce Whitney, Jn. Ent. and Zool., v, 1, p. 50 (1913). 
Fig. 
Habitat — California. 
On ArctostaphyloSf Manzanita sp. 

Epidiaspis subterranea Lindinger. 

Bpidiaspia subterranea Lindgr., Die Schildl&use, p. 174 (1912). 
Habitat — ^France. 
On Grass. 



Prolodlaspis agrifotix Kssig. 
rr<,l.,.t;.,«i.-^ .u,fif.,li<T KsMin. -Ill Kii'. MTiH Z.«,l., VI. 2. |>. 711 (ii)l %• V,^ 
Hiiliiliii -riiliforniii. 

Chlonnspis auslriaca Linilinf^cr. 

Chlonaspls niftvrensis \11y3sicro. 

r/. „„<,.;„. „,,,.,..,.-■<■.-■ W'.ys,... Hul. So.-. i:tii. IV., 17. p. :ws (H)t;',. Kn, 

\:ii>s , .\iiii. Scriuc iCpiiiliylio.s, i, p. -L'.S (I'U.ll. 
llaliil.il l"|)|"T .^.■iiij::il- -Xmi]', \Uira. 

HemichionaspiK uvariii.- Cockprcll ;mil I{ol)mHon. 

// , A. -.r,„. ;.;..■ „(r„-,-.i Ckll, :,t,.l H„hii,si,ii, Hul. .\ni. .\[iis, N, ](,, \xxni 

All, \.\v, f. :i-lll Ulllli, 1-ij;, 
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Lepidosaphes chitinosa Froggatt. 

Mytilaspis chitinosa Frogg., Agr. Gaz. N. S. W., xxv, 7, p. 607 (1914). 
Fig. 
Habitat — ^New South Wales. 
On Native Broom (Templetonia egena). 

Lepidosaphes cortrioides Froggatt. 

Mylilaspis cortrioides Frogg., Agr. Gaz. N. S. W.^ xxv, 7, p. 609 (1914). 
Habitat — New South Wales. 
On Black Wattle {Acacia decurrens). 

Lepidosaphes crassa Froggatt. 

Mytilaspis crassa Frog., Agr. Gaz. N. S. W., xxv, 7, p. 609 (1914). 
Habitat— New South Wales. 
On Ti-tree {Melaleuca sp. ). 

Lepidosaphes dispar Vayssiere. 

Mytilaspis {Coccomytilus) dispar Vayss., Rev. Phytopath. Applique^, 
Paris, I, 9, p. 124 (19)3). 

Vayss., Bui. Soc. Ent. Fr., 7, p. 208 (1914). 
Habitat — Madagascar. 
On Manihot. 

Lepidosaphes eucalypti Froggatt. 

Mytilflspis eucalypti Frogg.. Agr. Gaz. N. S. W., xxv, 7, p. 610 (1914) 
Fig. 
Habitat — New South Wales. 
On Eucalyptus piperita. 

Lepidosaphes juniperi Lindinger. 

Lepidosaphes juniperi Lindgr., Die Schildlause, p. 188 (1912). 
Habitat — Turkey in Asia. 
On Juniperus excelsa. 

Lepidosaphes lobulatus Froggatt. 

Mytilaspis lobulatus Frogg., Agr. Gaz. N. S. W., xxv, 8, p. 680 (1914). 
Fig. 
Habitat — New South Wales. 
On Casuarina sp. 

Lepidosaphes mul^ Froggatt. 

Mytilaspis mulgcs Frogg., Agr. Gaz. N. S. W., xxv, 8, p. 681 (1914). 
Habitat — New South Wales. 
On Mulga or Gidgei {Acacia camhagei). 

Lepidosaphes recunrata Froggatt. 

Mytilaspis recurvala Frogg., Agr. Gaz. N. S. W., xxv, 8, p. 683 (1914). 
Fig. 
Habitat — New South Wales. 
On Black Wattle {Acacia decurrens). • 



cxiict infoniiatioii on fhr hjitiils of the difTcrent sppcips. Prof. 

.1- M. -Mdiiili, «l». l.iis ricTiUly icviscil llii- cciius, iiiforiris iiic 
fli.a Iwc) spc('ic> ;titp<';if to Itr the principal l)it<TS nnd lliiit lie 
lias onlv a siimlo roroid for a lliiiil apoiioa. Those daUi will 
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acldiiional inftJianati.jn lias naaaolv no lo jamd and tin- iinh- 

Inois. wlnloollnrsaic in pioaass of aia|nirinK tli,. 'l Jond-sookini: 

lial.il, lir nnnsa, il is possiiilc llial son f llu' inolTonsivo 

>p,airs fo,.d mioii animals ollioi I lian nian ami I ho larco nninmnds 
A sporinaai and ta.to rcconth- soni in l.v W, H. lio\d of Cotton- 
wo<.d, liiitish ColnnJiia, adils ;, foiirlli s].iaaos, N(/Ht/»/,of,.?-, <,,n 
,,o,/o;,,,»« Will,, lo lla. list of Mood-snakofs, Tlir intoivstiiii: 
liail of tin- note is that it a|iprais to sliow llial this ,«poi-ii..s i- 
in a iiansilion stato, Mr, liovd sa\s that this spiau-s "hju's 
Im il.rif ,ai uniiroi,,l,,l |,,alions of animals, lail so.ans lo profor 
to lair III,. IJood ooziiii! from a Into Icfl liv tlio lai'ci.r flv" 
7n'.a,oi,.-|, 

II iiiil-t, liowovol, la- oin,anl.on.,l that ihr s aos of .S',,,,,- 

ltl,„„',„,„„ :,„■ all similar in a|i|.~n; r I llial llio imlividunls 

hiiriiia iho IJoorl IV woiin.ls niav lirlona h, ditfaront spooios 
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from those that actually bite. The case reminds one forcibly 
of the conditicfn found by Captains Patton and Cragg among 
certain forms of Muscidae in India.^ It may be added that a 
specimen of Symphoromyia pachyceras (det. Aldrich) in the Na- 
tional collection, taken by H. S. Barber at Williams, Arizona, 
bears the label "biting.'' Recently the same species has been 
reported as biting by Dr. J. C. Bradley.^ The specimens iden- 
tified by the writer as pachyceras in a previous paper,* have been 
placed by Prof. Aldrich in the course of his revisional work under 
S. hirta Johnson. 

MUSCA LEPRiG LINN:fe. 

Under the name Musca leprce the following appears on page 
598 of the tenth edition of the Sy^tema Nature: 

M. an tennis setariis atra nitens, antennis pedibusque albis, oculis rufo 
inauratis. 

Habitat in Elephaniiasi Nigritum Americse. Rolander. Corpus pedi-^ 
culo minus. Abdomen subtus & basi album. DentJculus utrinque ad basin^ 
proboscidis. 

The description is quite unrecognizable. Later Wiedemann 
described a small fly under the name Chlorops leprce, but expressed 
doubt as to its identity with the species described by Linnseus.^ 
Becker has recently identified the specimen on which Wiedemann 
based his description as a species of Hippelates^ He also ques- 
tions its identity with the Linnean species, but retains the specific 
name on the ground that it has been removed to' a different 
genus. 

For medical entomology the identity of the Linnean species 
is a question of considerable interest. No taxonomic data appear 
in the original description that could serve for accurate identi- 
fication, but the identity of the fly might be established with the 
aid of the other data by one favorably situated. Linnaeus evi- 
dently intended to indicate that the larvae of the fly occurred in 
cases of elephantiasis and is so interpreted by Wiedemann. 

* Patton, W. S., and F. W. Cragg. On certain h^ematophagous species 
of the genus Musca, with descriptions of two new species. Indian Joum. 
Med. Research, vol. 1, no. 1, p. 11-25; 1913. 

'Riley, Wm. A., and O. A. Johannsen. Handbook of Medical Ento- 
mology, 1915, p. 112. 

* Knab, Frederick, and R. A. Cooley. Symphoromyia as a blood-sucker. 
Proc. Ent. Soc. Wash., vol. 14, p. 161-162; 1912. 

^ Aussereurop. zweifl. Ins., vol. 2, p. 598 (1830). 

* Ann. Mus. Nat. Hung., vol. 10, p. 172 (1912). 



t.olln iiic there wero over twenty of llic flies on and hovering 
!ilniTil. th<! licetlc. The flics proved lo Ijclong to two verv liis- 
linct. spiH-iew, n snistll one with niilk-wliite wiiipi and a liirger 
one with smoky wiiiK*^. Tlie former proved to Ijciong to the 
EeniiH liorb'inix and is probably an un(iescril)C<l species; prohably 
it in tlie Hitme one observed by Moulton in Mi.ssonrj, for he i>:ir- 
tieuliirlj' mentions llie wliite winRS of tlie Hies Tlic s|>eeiinens 
of the second species fiikeii bv Mr. Pierce were unforlunatclv 
deslroved bv an ;UTident, Init i)rol>;d>lv were idso a species i\f 
the K''i>N.s IM„,r„.~. 

("niler tlu; lieadinp uf Xutcs and I'Ahibitioii of Si)eei]nens, tbe 
fdtlmviiifi was pri'sciited liy the juithor wlio also exhibited si>eci- 
nii IIS and tlrawiiiKs of the fiies under consideiatioii: 

> Aiisli;n, Trans. Sop. Trop. Mcii. iiml Myp... vol. 3, p. •Jl'il 23l> (lOIOi, 
l.niiii'iii-f, lirit. yU'd. Journ., vol. J for 1!>II). |>. .iTii. 

'CiisrH of [ihoresii-, Kntctiii. Ni-«s, v<.). 21', ],!>. liU-inT (1911). 
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NOTE ON THE SPALL ANZANIINE FLIES. 

(author's abstract.) 

By C. H. T. Townsend, Bureau of Entomology. 

The two species Pseudogonia ruficauda Townsend (1892) and 
Cnephalomyia floridana Townsend (1912) are so similar in the 
adult as to be indistinguishable until one has learned the very 
slight but constant differences that separate them. Their eggs 
and first-stage maggots are greatly contrasted, though both belong 
to the microtype-egg stocks. They represent distinct genera, 
and the former will become the type of a new genus. They are 
evidently cases of convergent evolution in the adult, in con- 
junction with divergent evoluton in the early stages, indicated 
not only by the egg and first-stage maggot characters but also 
by the character of the slight external differences of the fly, and 
have traveled separate paths of development from distinct ori- 
gins within the Spallamania group, though no doubt of ancient 
common origin. On external characters alone, one would un- 
hesitatingly refer both to the same genus, and a nice discrimina- 
tion is required to satisfy oneself that they are not the same 
species. This is a notable case of the early-stage characters 
constituting an index to the value of the external adult char- 
acters. FiJl details will be published in due time, including 
synopses based on adult characters. From Williston's descrip- 
tion and two figures of the head, it Appears that Acroglossa hes- 
peridarum Williston does not belong in the Spallamania group, . 
and that a mistake has been made in labeling the type specimen 
of that species. 

Two Hundred and Eighty-First Meeting, 

December 3, 1914. 

The 281st regular meeting of the Society was entertained by 
Mr. W. D. Hunter in the Ssengerbund Hall, December 3, 1914. 
There were present Messrs. Abbott, Baker, Barber, Boving, Busck, 
Caudell, Coad, Crawford, Cushman, Duckett, Ely, Gahan, Greene, 
Heidemann, Heinrich, Hunter, Hutchinson, Isely, Knab, Kotinsky, 
Mclndoo, Middleton, Parker, Popenoe, Rohwer, Rust, Sanford, 
Schwarz, Shannon, Simanton, Townsend, Van Dine, Walton, 
Webb, White and Wood, members, and Messrs. John E. Dudley, 
Jr., G. L. Garrison, H. G. Ingerson, R. W. Morland and Mitchell 
Phillips, visitors. 



The following officers were elected for the enauing year: Presi- 
dent, Mr. A. N. Caudell; Ist Vice-president, Mr. C. R. Ely; 
2nd Vice-president, Mr. E. R. Sasscer; Corresponding Secretary- 
Treasurer, Mr. S, A. Rohwer; Recording Secretary, Mr. A. B. 
Gahan; Editor, Mr. J. C. Crawford; additional members of the 
Executive Committee, Mr. Schwarz, Mr. Quaintance and Mr. 
Marlatt. 

To represent the Society as a Vice-president of the Washington 
Academy of Science, Mr. W. D. Hunter. 



The following papers were read: 



(With PU'« X ) 
By W. F. TnHNER and A. C. Bakbh. 

The family Aphididfe presents many problems for the atten- 

liod of llie sluiicnt of bioiK.iiii<-w wliicb an- ]>rvseiito(l hv no 
.illnr similar ni<uip nf iii.srcl^i. This, for lb<. ivas.m Uial the 
nmjorilv uf \\]f insccis I'lniipasinn this (jroup t'linfiiK' their foo<i- 
iriy: to liVtlnit.' hi.st iiliuils; that (iiaiiv of tlicm r;iiiiK.t. or :it least, 
or.lii.;irilv <l(. nut ■■.miplclc a v<';ir's cvclo witliout the ai.l r>f Iw.. 
aiderinl ,s|.eci(-s, ;in,l osiiallv ucnera or even fiirnities of host 
pliiiits; that sevi'ral ih.stiiiet f<iriiis of adults oci'iir .hirine one 
ve:ir's evele; and hi.allv that two or even thrive mo.ies of ropra- 
ihielion niav oeeur in the same period. 

In the i.rrscnt paper wi- are eoiieenird oiilv with the la.st two 
items. In general, the adult forms mav he classified in one of 
the fciJIowinKf-'ioups: i''irsl. the stem-mr.tlier. which ha1ehe.« from 
a Inl-eniatint^ e^p, or less often, is horn in the fail ami itsdf 
liilK'inales. It is parthfnoRenetie anil mav prodiiee either liviiip; 
\ounsr '« enns. Second, the summer forjiis, either alate or apter- 
nns. Here any one of a variety of eoiuhtioiis may exist. The 
alate fnnns may <i<eur |ironiiseu(msly throughout the summer, 
ni they may !"■ eonfined lo eertaiii geiierali.ms. In ibc latlor 
r\i-iii ihev ma\- oeeiijiv those generations in which tliev oeeiir 
tn ,1m- rvlu-i..n of iIk' apti'ron. fnnii. ,.r may share the cener- 
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ation, in which case we have two very different forms, sisters or 
at least cousins, whose purpose in the economy of the insect 
may be as widely separated as their forms. Like the stem- 
mother these forms are parthenogenetic and like them, again, 
they may be viviparous or oviparous. This group may com- 
prise from one to twenty or more generations. Finally there 
occur the sexes; females mate with males and produce eggs. 

The matter is further complicated by the fact that there are 
countless variations of these general types, usually evolved in 
conjunction with some peculiar mode of life in a particular species, 
or group of species, or occurring in order to aid certain species 
to pass through adverse climatic conditions occurring during 
the year's cycle; for example, certain subterranean and gall 
inhabiting forms, and the flabellate form of Chaitophorus tesiudi- 
natics Thornton, in which stage the insect passes through the 
warmer period. However, these different forms may be further 
combined into two groups, alate and apterous if the general 
form be the standard, or parthenogenetic and sexual when classi- 
fied according to the mode of reproduction. To confuse matters 
still further, several observers have recorded, during the past 
thirty-five or forty years, adult forms which hold an intermediate 
position between the two groups, whichever classification be used. 

What appears to be the earliest record of such an intermediate 
form is that made by Fatio (1876) in Ph. vastcUrix. He speaks 
of a "pupa'' which deposited (sessuali) eggs on the roots. This 
pupa was undoubtedly an intermediate. Maxitz (1893) describes 
two anomalous "pupae" in this species, which in general re- 
sembled true pupse, but had only foldings of the skin to represent 
wing pads. He believed these to be fully matured individuals, 
not pupae arrested in development but intermediates between 
the apterous root form and the pupa. In this same species 
StaufTacher in 1907 noted observations on "pupae" which pos- 
sessed the "corsaletto" found usually only in the alate insects. 
In 1908 and again in 1912, Grassi and Foa recorded observa- 
tions on intermediates, accompanied by quite detailed descrip- 
tions of several specimens, or groups of specimens. They state 
that their observed forms can be arranged in a series from apter- 
ous to alate. All of these intermediates with one exception, 
were virginoparae, the one exception being a sexupara. 

In other Phylloxera Dreyfus (1889) described intermediates 
(calling them apterous) in cocdnea Drey, punctata Licht., and nitiln 
Drey. He states that he observed apterous sexuparae with eyes 
composed as in the alate, or better as in their pupae and with all 
three ocelli present. He also observed in rtUila, "pupae" with 
the "corsaletto" later found by Stauffacher in vastairix, as already 
recorded. 



generacea. ne aia noi oDserve tne onsprunr oi inm inrm_ 

BOrner {1908) found these forma in va: 
Chermesidfe. He failed to observe the offsp 
considerB the adults as virginopane. 

In so far as observations on tbe ofTsprii 
records may be divided into groups. It w 
of these observations have been made in spt 
alized life cycles, and that this form occ 
ation in which sexuparce also occurred. All 
in Chermesidffi by B6mer, and with one 
observed in Ph. vaslatrix by Grassi and Fo; 
that is, forms producing a large number of 
to parthenogenetic aphids. These vii^iaop 
apterous at this time of year. Tbe remainii 
the adults were sexupane. The majority of the sexupane in 
Ihp spocies imdcr observation arc alatc, but apterous forms 
have lii'cii dcscrilicil in most, if not al! of them. Tliese comli- 
lioiis lijive Kivcn rise to various tlicorios, whieli attempt to explain 
them. 

Hallii:iiii appears to have Ixieri the first Hi discover apterous 
sexTi|)ar;e liii l'ami)biil'<iS'rn ii\nhrn). He believed that these 
iiisei-ls were alates in wliicli sexual mafuritv ]ireeeded full somatie 
■ [evel.ipnieiil. in other words, that while sexuallv mature, the 
insi'els were still in tlie larval form. Dreyfus l>eiiovrd thiit his 
III iserval inns of intermediates confirmed this the))ry. Borncr con- 
siilered that the apterous and intermediate sexupane of these 
two writers had the same value as his inlermediates (which wore 
vijriiioparaO. He l.elieve.l. liowever. that they were merely inler- 
mediates lietwci'ii llic normal virninopiua' and sexupanr and 
were fullv mature individuals. Mordwilko interpreted his inter- 
mediates ill T'tvanrum arrulr.cais in like niamier. 

Later lllKH)) Hiirner staled that, eontrarv to tlie theories of 
iiall.iani and Dreyfus, intermediates are nni larva\ since they 
pa>s tlirouj;h four mnnlts and attain, wii 
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Chermesinffi and of Ph. vdstatriXj and the intermediate sexuparse 
of the other Phylloxera, The first he classes simply as abnor- 
malities, forms intermediate between types with diverse modes 
of reproduction, while the second would constitute a type to 
themselves, a true wingless form of sexuparse, or one with the 
wings reduced. 

Dr. Foa fails to agree with Borner, first, because there exist 
in certain forms, alate virginoparse and one would suppose that 
the intermediate virginoparae would group with these, like the 
sexuparae with the alate sexuparae; secondly, because the sepa- 
ration between virginoparae and sexuparae is not absolute, from 
the fact that some nymphs can become virginopara or sexu- 
para, because virginosexuparous forms exist. She further states 
that if the intermediate forms of the grape Phylloxera were 
found mostly in the spring, one should admit that they repre- 
sent a series of alate virginoparae in the process of reduction, 
but having been recovered only in the time and place in which 
the pupae of alate sexuparae exist, one would be led to believe 
that they are allied to them. She believes that, for unknown 
reasons, the Phylloxera is able to change its destiny in different 
stages of its development and that if it should change it in the 
first or second stage it would still produce a normal individual, 
while if it determines itself in the fourth it will probably become 
an intermediate. The intermediate virginoparae, therefore, would 
be considered as individuals, which, as far as the third stage were 
going to become apterous adults. At this point, however, there 
would come some change, which, while having an influence on 
the character of the individual, would not be able to modify 
the nature of the eggs, since this would probably have been 
already fixed. The intermediate sexuparae would be, instead, 
individuals which were to become alate, which had changed their 
orientation in the third stage, when the nature of the eggs was 
already determined. 

Dr. Foa appears to be the only worker who has recorded obser- 
vations on the younger stages of these intermediates. She says 
that the last nymphal stage of this form, more or less resembles 
a pupa. She observed the moulting of two individuals. One 
of these, when adult, had wing rudiments slightly larger than 
the pupal pads, while in the second they were smaller. 

During the past summer, in the course of a study of the life 
history of the green apple aphis {Aphis pomij DeGeer),at Vienna, 
Virginia, we made numerous observations on an intermediiate 
form. The insects were reared on small seedling apple trees, 
in pots, each plant being covered by a lantern globe cage. Alate 
forms were of very frequent occurrence during the summer and. 



form two prominent, rounded shoulders. The entire body is 
more narrow and elongated. The mpsn- and metathorax bear 

larcc wine \n<d». The- roliir aha varies in lliLs f.irii). tlii> hi-a.l 
:w\ tliu(;ix lieiiig i.nnip' vcllnw with a n»v i.l.inni, wiiiii- in .-ipter- 
mis ill-eels tliev me vellow-Kreeii. enneiil.iriius witli th.> iilicUiiiien. 
The wins iKuls are ilnrii Riav in ecili.r. Ileeause .,t ils reMaiilihiiica^ 
III lliiil t.iriii ill Ihe iiielalicila, we fiillmv lla^ ceneral eiistoin anil 
.■all lliis since a |ai]ia. it slaiiilil he slale.l, in tills eoinieetinii. 
I hat the |.osM>ssii)ii of wine [iinls iilsn ]ierliiins |i, ihe lliiril nviiiphiil 
iii>liir iif tills h.nii, hill In this ease lliev are verv small and llieir 

|»v> 'e is mil iiee.iiniianieil liv aiiv .it llie .itlier s]ieeial .'har- 

aet.'l,- initial. 

Th.' fi.nrth nvnijiliiil Instar i.f this mi,a-iiieiliale is iiiiiiareiitlv 
iileiiiieiil Willi !!«■ |ai|iii .if llie ii.irimil alate aplii.l. The ineasiire- 
iiieiii- III the iint.aitial seemeiils, tli.> eoriileles niiii the |nisterior 

lllii e Ihe sain.' f.ir liiitli. In .me ease .if live pupal imiulta 

I mt.-il nil a sliiKl.' sli.le, hiiir h.iiiB friiiii iiiseels wlueh hia-anie 

m.r.mil iilales iiii.l Imn an iiilerin.'iliati-. we were iinalile to 

separale llie miinlls frnii. eai-h ..llier. In lian.llinE lla> ins.Tts 
«■.■ ii-ieillv iraii.hari-il Ihe ■■]iiili-iitial' alales t.i new plains. In 
llu> piiiiiil slate. Ill ii.i ease. if tli.^ s.Oeelinn an.l I ransfer .if lhesi> 
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pup£e did we have any suspicion that they would prove to be 
anything but normal alate insects. Yet in several cases the 
adults were intermediate. 

Upon becoming adult, however, the intermediate, at a casual 
glance, appeared to be apterous. In fact, it required close exami- 
nation with a hand lens to perceive that it was not. The darker 
color of the head and thorax was lost, and instead of being black, 
as in the normal alate, it was of a uniform green with the ab- 
domen, as in the apterous forms. Moreover, the shoulder of 
the mesothorax tended to flatten out, approaching the more 
uniform line of the apterous adult. 

In the true alates, the wing venation was found to grade from 
the most complete nearly to the most reduced type known in 
aphids. (Exception should be made of one or two species re- 
cently described in which all veins, except those forming the 
stigma have been eliminated) (figs, b-d). The great majority 
possessed the most complete type, while only a small minority 
had the more specialized venation. The wings of intermediates 
which approached most nearly to the alate conditions were pro- 
vided with even fewer veins, if they could be called such, than 
were any of the normal alate insects (fig. e). They were usually 
smaller than the wing pads of the pupae, approximating the pads 
of third instar. This character varied greatly, however, form- 
ing with the character of the venation, a nicely graded series 
between the alate and apterous condition (figs, f-k). 

It is to be expected, if the wing condition of these intermedi- 
ates were a true reduction and not a mere accidental abortion, 
that it would be accompanied by a corresponding degeneration 
in the alary muscles. Such is found to be the case. In all of 
the specimens figured in the plate both pairs of dorso-ventral 
and longitudinal muscles were reduced nearly to the apterous 
condition. In specimen No. 1041, the form most nearly ap- 
proaching the alate in wing condition, the large dorso-ventral 
muscles were reduced but little. In No. 910, which closely ap- 
proximates the apterous form, these muscles were found to be 
almost exactly as in the apterous condition. In the intervening 
forms they were reduced almost to the apterous condition, being 
slightly larger in No. 999 than in the others. 

While the antennal measurements vary considerably in the 
intermediate form, there is no appreciable difference in the aver- 
age measurements of three adult types, nor does there appear 
to be a greater variation within the intermediate than is found 
within the apterous and alate forms. This is true, also, of the 
measurements of the cornicles and posterior tibiae. 

The variation in one antennal character, however, well shows 
the intermediate condition of our new form. No sensoria are 



hfcainc apterous imd souio alatc. This polyniorphit; rcprodiir- 
tion is uf quite conimon occurretice iii this spcpies amoiif; both 
ahitc and apterous motliors. All of the young were i>erfcctly 
iiorniai and in severnl cases we were able to earry the descendants 
throuKh several generalions (in the case of the earliest tlironph 
Ihirlcfii) to the sexual forms. 

In l'.U'2 Webster and Phillips recorded the occurrence of a 
similar form produced under similar conditions in Toxopti-ro 
iirairn'niirii, a species in which, also, the majority of the summer 
form are apteious, but in which idate imiividuals occur fpiile 
fror|ue(illy. They slateil that they oi)sprved one instance in 
which a ]»nparinm proiluced six youiip. Apparently they did 
not rear lliese yrumfj. The note continues. "The cauda of 
ihis individual reseml>led that of an adult insi'ct and the wing 
]>a<ls wi're almrted. the abdomen beinp much broader than that 
of the normal pupa." 

ThroiiEh the kiiidnecs of rrofcMOr \Vc)>slcr, we have since 
e\;imiricd this specimen (mounted on a slide) and find, it lo 
i'oi-ii's|)ond. as far as rtvluction ia concerneii almost exactly fo 
nur iiitoniiediate. The wing inusries are very much reduced; 
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the Cauda is that of the adult form; and the antennse are armed 
with sensoria as are the alate adults, there being four on the 
right and two on the left. 

We have also noted an intermediate in Aphis rurnids, corre- 
sponding closely to that in A, pomij and in a species of Phylloxera 
on hickory we have observed one specimen with wings about 
half the normal size. 

Hunter (1909) and again Webster and Phillips have described 
forms in T, graminum, which vary between the sexual and par- 
thenogenetic females. Some of these vary in outward form, 
between the true female and the alate agamic female; others be- 
tween the true female and the apterous agamic. Some contain 
only eggs, others produce both eggs and living young. 

We believe that all of these intermediates are of like value 
with that which we have found in A, pomi, that is, they all 
developed toward the alate condition until the end of the third 
inst^r, during which stage the pupal form is determined. In 
the fourth, or pupal instar, however, they tended to progress 
to the apterous condition. We find no evidence to support Dr. 
Foa's contention that insects primarily designed to become apter- 
ous may later tend to become alate, nor can we agree with 
Burner in his classification of these intermediate forms. The 
only condition which, necessitates such explanations is that in 
which the intennediates are virginopara, while normal virginopara 
are apterous. Has not too much stress been laid upon this dis- 
tinction between virginoparse and sexuparse? Dr. Foa, her- 
self, states that she has observed virgino-eexuparfie, which would 
indicate that the line of demarcation is not strictly drawn, and 
other authors appear to believe that the intermediate virgino- 
parse are intermediate in position between virginopane and 
sexuparse. 

It is generally accepted that the apterous aphid is a more 
specialized type, which has been derived from the alate. If 
this is true, it would seem that the tendency in aphids is to 
eliminate the wings. At the same time, there would appear a 
degeneration of secondary alate characters, such as the sensoria 
on the third antennal segment, in species like A.pomi, In sup- 
port of this theory attention is called to the fact that in A. pomi 
we have been able to breed the insects from the egg stage to the 
egg stage without the intervention of any alate generations. 

Moreover, the primitive aphids must have been oviparous 
insects, reproducing sexually. Variations from this type would 
be the tendency to eliminate males and to transform from ovipara 
to vivipara. In some species these variations have been followed 
to their logical conclusions with the apparent elimination of both 
males and oviparous reproduction. In other cases this has been 
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EXPLANATION OF PLATE X. 

Fig. A, Normal alate. 

Figs. B-D, Variation in venation in alate wings. 

Fig. E, Intermediate wing; greatest development. 

Figs. F-K, Intermediates, showing series between alate and apterous 
condition. 

Fig. L, Normal apterous. • 

Fig. M, Normal pupa. 

Fig. N, Antenna of normal alate, showing sensoria on third segment. 

Figs. 0-Q, Antennae of intermediates, showing degeneration of sensoria. 

Fig. R, Antenna of normal apterous aphid, showing absence of sen- 
soria on third segment. 



Mr. Barber objected to the term *' adults" being assigned indis- 
criminately to the reproductive stages of the aphids by Messrs. 
leaker and Turner. He believes that the aphids should be looked 
upon as reproducing more through an extreme form of pedogenesis 
than as simply agamic females, but that it is very hard to draw 
a line between simple parthenogenesis and its more complex type 
that is called pedogenesis. He believes that the term ''adult" 
is more strictly applicable to forms in which less divergence is 
found from the normal bisexual mode of reproduction. This 
normal sexual reproduction is impossible in the so-called agamic 
"adults" of the aphids which might be regarded as larvfle so 
similar in structure throughout all their stages to the true adults 
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as to be even capable of acquiring wings, an idea which he had 
previously suggested before the Society (Proc. Ent. Soc. Wash., 
vol. 15, p. 35). He is not sufficiently familiar with the literature 
on the aphids to cite references on this point, but in a verbal 
discussion with Dr. Wm. M. Wheeler he received the impression 
that the present accepted explanation of the viviparous repro- 
duction of the aphids is on the line pf psedogenesis. 



THE FAMILY (ESTROPHASIIDAE AND OTHER NOTES. 

(author's ABSTRACT.) 
By C. H. T. Townsend, Bureau of Entojnology. 

The family divides into the subfamily Ormiinse, which equals 
the family Phasiopterygidse Townsend (1912) ; and the subfamily 
(Estrophasinse, the latter evidently including Phasiops Coquillett 
as judged on adult characters. The former subfamily possesses 
eggs which arc microtype at time of fertilization but develop 
in utero to macrotype and disclose in utero a highly specialized 
planidium type of maggot indicating most likely a parasitism 
on ant or wasp pup», the maggots of Ormia possessing heavy 
strongly-hooked talons on the ventral aspect of the second seg- 
ment. (E^trophasia has recently been demonstrated to deposit a 
microtype egg of a distinct character from any hitherto known, 
indicating noncommunity of origin with the masiceratid stocks. 
Its maggot is also of distinct character from the masiceratid 
maggot, and while greatly contrasted with the ormiine maggot 
is evidently of common family origin therewith. Three genera 
are so far known in each of the two subfamilies, Phdsiopteryx 
australis Townsend (1912) becoming the type of a new genus. 
Adult characters mark this family oS conspicuously from the 
rest of the Muscoidea, and they are well supported by the repro- 
ductive and early-stage characters. The family is evidently an 
ancient one, with a remnant persisting exclusively in America 
and no close existing relatives. The most nearly related group 
known appears to be the tribe Myiophasiini, but it is much too 
far removed on adult and all other characters from the CEstro- 
phasiidse to be included therein. The family name (Estropha- 
siidae was proposed by Brauer and von Bergenstamm in 1889. 
Full details, including adult-character synopses, will be pub- 
lished later. 

The European Winthemia quadripiLstulata Fabricius does not 
occur in America, the American forms being easily separated as 
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DESCRIPTIONS OF BRACONDDJE 

By S. a. Rohwer, Branch of Forest Insects, Bureau of Entomology 

Genus Allodorus Foerster. 

This genus, which has not heretofore been recorded in the 
Nearctic fauna, may be separated from Tridspis Haliday by the 
presence of at least a stump of the cross vein in the anal cell, by 
having the fourth and fifth tergites narrowly visible, and by 
the more or less convex venter. (In Triaspis the venter is con- 
cave.) 

Characters Common to the Nearctic Species, 

Black; legs ferruginous except the brownish posterior tibiae 
and tarsi; wings hyaline, venation dark brown or black; front 
shining, sparsely punctured; mesoscutum and meso-prescutum 
shining, sparsely punctured; notauli foveolate; the base of the 
propodeum with two shining areas; posterior face irregularly 
reticulate; the depressed area between the mesoscutum and 
scutellum with a strong median carina; mesepistemum shining, 
sparsely punctured; depression before the carina between the 
mesepistemum and the mesepimeron foveolate; third antennal 
joint a little shorter than the second; ocelli in a little less than 
an equilateral triangle; the postocellar line much shorter than 
the ocellocular line; ovipositor about the length of the abdomen. 

Table to the Nearctic Species 

Face shining, very sparsely punctured; supraclypealfovese shallow; clyp- 
oal suture uniformly strong; the striaj of the third tcrgite straight, 

parallel and covering the entire surface fiskei (Rohwer) 

Face more closely punctured laterally and more or less rusulose medially; 
supraclypeal foveaj strong; clypeal suture poorly defined medially ;strue 
of the third tergite oblique laterally, and more or less concentric api- 
cally with a median area which is usually nearly transversely striate 

'tomoxia Rohwer 
Allodorus fiskei (Rohwer). Triaspis fiskei 'RohyfuXy Proc. U.S. Nat. 
Mus. Vol. 45, No. 1991, 1913, p. 535. 

Allodoms tomoxUB new species. Length 4.5 mm. for both sexes. The 
female agrees with the above mentioned characters. The males have 
the head slightly paler than the females often having the face entirely 
reddish yellow; otherwise they agree with the females. 

Fails Church, Virginia. Described from three females (one type) 
and three males (one allotype) recorded under Bureau of Entomology 
number Hopk. U. S. No. 10122, which refers to note stating that this species 
is parasitic on the larvs of Tomoxia lineella feeding in brashy wood of 
Liriodendron stumps. Material collected and reared June 22, 1912, by 
S. A. Rohwer. 

Type: Cat. No. 19096, U. S. N. M. 
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OF WASHINGTON 
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Two Hundred and Eighty-Second Meeting, 

January 7, 1915. 

The 282d regular meeting of the Society was entertained by 
Prof. A. L. Quaintance at the Saengerbund Hall, January 7, 
1915. There were present 48 members and 21 visitors, this being 
the largest attendance ever recorded at a regular meeting. Those 
present were Messrs. Abbott, Baker, Barber, Bishopp, Blakeslee, 
Boving, Busck, Caudell, Champion, Coad, Craighead, Crawford, 
Cushman, DeGryse, Van Dine, Ely, Fisher, Gahan, Gill, Greene, 
Heinrich, Hood, Hopkins, Howard, Hunter, Hutchinson, Isely, 
Kelly, Knab, Kotinsky, Mclndoo, Middleton, Phillips, Pierce, 
Quaintance, Ransom, Rohwer, Rust, Sanford, Schwarz, Shannon, 
Siegler, Simanton, Snyder, Strauss, Townsend, Turner, Walton, 
Webb, Wood, members, and Wm. Davidson, R. J. Fiske, R. M. 
Gamer, E. W. Geyer, R. W. Howe, C. Gordon Hewitt, H. G. 
Ingerson, A. C. Johnson, J. W. McCuUoch, F. L. McDonough, 
Jas. A. Nelson, Wilmon Newell, A. H. Pottinger, H. K. Plank, 
H. B. Scammell, E. Schramm, F. L. Thomas, Dehnar Webb, 
R. L. Webster and Carrington B. Williams, visitors. 

The address by the retiring President was discussed by Dr. 
Howard, Dr. Hopkins, Mr. Bishopp, and Prof. Quaintance, each 
of whom complimented the author highly upon the excellence 
of his paper. Upon request Dr. C. Gordon Hewitt discussed the 
address briefly. He was of the opinion that medical entomology 
had done much toward bringing the science to popular attention 
and favor as in its various phases it made a more direct appeal to 
all classes of people. 
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on posMihle extensions of the field. The theme also seems to l)e 
pertinent on account of the fact that this Society probably con- 
tains us Kfeat a proportion of individuais interested in medical 
entomology as any similar society in existence. 

As a prelude attention will be directed to what maj' l)e called 
the biological significance of infectious diseases. This idea was 
probably first put into form by Lankester but was brought home 
to us by ;i former eolleague \V. F. Fiske. In a broad way the 
proper study of infectious diseases is essentially a study of para- 
sitisiri. The principles involved, as Fiske stat<'S, are very similar 
to llirise wliicli entomoloEistw have l)een considering for many 
years. For instance there is an analogy between the human 
diseases and the parasites of tile boll weevil. In this ca.sG there 
are numerous species of ditTerent families which exist on other 
speeies of insects vvliieli are dei>eiidem ujMin various plants. There 
thus exisls a biocenose or r-omplex and llie boll weevil at the 
cenler may be alTeele.l by soinetliiiig «liieli liaiij.ens to a plant 
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man for the boll weevil, or for the Gypsy moth, in one of these 
biocenoses, and substitute pathogenic organisms and their vectors 
for the parasites we would have a set of analogously interde- 
pendent relations. There is one striking difference. In the case 
of the parasites of the boll weevil the purpose of entomologists 
is to increase their efficiency by adding links in the chain or 
otherwise; while in the case of parasites of man the purpose is 
to break up the relations so that the attacks of the parasites 
against the host will be lessened. Notwithstanding this difiFer- 
ence both efforts rest on the same foundation, that is, an inti- 
mate knowledge of the complicated relations between interlock- 
ing and inter-independent groups of animals. 

The time has not arrived for the classification of the conditions 
under which insects may transmit diseases, as our knowledge is 
being extended almost daily and unsuspected conditions or sets 
of conditions are coming to light. For the present purpose, how- 
ever, certain conditions which seem to be of importance in con- 
nection with disease transmission by insects will be mentioned, 
not so much in the way of a classification as an enumeration of 
the modes involved. 

Undoubtedly the most important habit of insects which has a 
bearing on disease transmission is that of sucking blood. This 
is the basis for the transmission of the great majority of insect- 
borne diseases. There are iHt>bably many complicated inter- 
relations involved. Among them seems to be the habit of cer- 
tain parasites of man and other animals, such as the species of 
FtZona, to swarm in the peripheral blood during the time when 
nocturnal insects are active and the host is least in a condition 
to interfere with their attack. Of course some investigators 
explain this phenomenon on purely physiological reasons, that 
is, the supposed expansion of the sub-cutaneous capillaries when 
sleep begins which may allow organisms too large to re€u;h posi- 
tions immediately under the skin during the day to do so during 
the night. But we think it not too much to suppose, in view of 
what is known of the adjustments between other organisms, that 
the swarming in the peripheral blood is an adaptation to assist 
in establishing the necessary connection between two interde- 
pendent forms.^ 

Another consideration of importance in this connection is what 
may be called domesticity. This is of great importance, as F. 
Knab has pointed out,^ in connection with such diseases as yel- 
low fever, kala azar, and Chagas disease. It must be evident 

^Manson, Patrick. Tropical diseases. A manual of the diseases of 
warm countries, 1914, 673. 

' Knab, F. Journal of Economic Entomology, Volume V, p. 106. 
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There :iiT no vorv ilffiiHtdv cstjiblisliofi cjisos at present l>iit 
it is likely lliat tlieie will lie f..iLri<l to Ik- juiotlier oJasH of disrases 
in wJiich insects lire of iiiip(ii-t:ince, wliere tlie essential c-oiufi- 
tioii iw aeci(leiit;\l eoiitiU't willi the patlLOfioiiic orsj.inism (instead 
of iialiiral eonlaet as in the case of spotted fever), and aeeideiital 
coniai't with fiiod. IJ" cockroaches lieeonie definitejv eonneeted 
with ln!>ercul(.sis, or sjjnilae nialadiew, as seems jikeiv to he the 
case, tliey will present such a elass as we l.elievc will iilliriijitely 
lie found to he iniportaiil.^ Of course the importance of this 
mode of transference will he profouudlv aiTected hv sueti eoiidi- 
tion.-i as the ahundanc)' of the inscet.'i,%in<l tlie viability of the 
]Vitho[renic orsaTiisms. 

Aiiniher .'lass r>f c;,si.s is that of diseases which may be traiis- 
niitlerl hv iiisects which become I'ontamiiiafed bv feediiip upon 
or visitiiijr,!,,. h,»|y<hscharKcs.,f invalids. An example of this 
is ,-1 species of <>.-<ritii\ whicli sceins to liave developed a rather 
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special habit of visiting the external lesions of yaws.^ It has 
been noticed that this insect will be found in considerable num- 
bers on the lesions of patients in hospitals as soon as the bandages 
have been removed. Of course the house fly is the most con- 
spicuous example of an insect which may be concerned in the 
transmission of diseases in this manner. 

The last class of cases consists of those in which insects serve 
as intermediate hosts for cestode or nematode parasites. The 
parasitism of the hog by Echinorhynchus hirudinaceus is especially 
interesting because the insect concerned belongs to the order 
Coleoptera which is not generally associated with disease organ- 
isms. The necessary host for one stage of this parasite is the 
larva of some scarabaid beetle. In Europe the species of Melo- 
lontha and in this country species of Lachnostema are involved.* 
The infestation of the swine is rather general and sometimes of 
grave importance on account of perforations and for other reasons. 
Occasional human cases are also recorded. This is another case in 
which the destruction of the insect intermediate host would result 
in the control of the disease. It is rather novel, however, because 
the destruction of white grubs is undertaken on account of the 
injury they do the crops, while ordinarily the destruction of 
intermediate insect host must be predicated upon the fact of 
disease transmission or the fact of direct annoyance to man. A 
similar instance is found in a tape worm of the dog (Dyphylidium 
caninum). In this case some insect is necessary for the develop- 
ment of the cysticercus stage of the parasite.' Usually it is a 
flea or louse which forms this function. As in the other case 
man is directly concerned to at least a certain extent, since 
Blanchard sununarized not less than sixty cases which has been 
recorded in man up to 1907. 

Among the strictly human cestode parasites, one of the most 
important is Hymenolepsis diminuta. In this case the necessary 
intermediate host for the cysticercus stage may be any one of 
several insects. This has been proven in species of the follow- 
ing genera — Pyralis, Anisolabis, Ascis and Scaurus.^ Thus cer- 
tain common household inse<;ts, like the flour moth, have rela- 
tion to man which is frequently overlooked. 

In this discussion we have purposely omitted the attack of 
insects against man in purely mechanical ways, such as myiasis, 
and have restricted ourselves to the cases in which the injury is 
not direct but indu-ect through infection by specific organisms. 

^ NichoUs, L. Bulletin Entomological Research. Ill, No. 14, 199. 

* Ransom, B. H. Yearbook, U. S. Dept. Agriculture, 1906, 166. 

' Castellani, A., and A. J. Chalmers. Manual of Tropical Medicine, 1913, 
502. 

* Id., 603. 
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Omitting tick paralysis for the present we may summarize the 
rrmrc iinportiint conriitions iiivolvwl in disfaso transmissioii us 
f.illows: 

1. Hl(,(.(l suckiiiE. 

■2. Don, .-.-^t icily. 

;i. loiilact witli rcsrrvoir ami a<-ci<icn(al ooiitat't willi ruitii. 

4. Accidfiitiil coiitac'l willi pathoECiiic organisms, iiiiii acci- 
(irntal ciintart willi man. 

5. I'ccdinK upon ami hrccriinp; in Ixiciy liischarKes. 

ti. Funftidiiing as noccssary iiilrriiioiiiatc liosts for nematode or 
cestiirlf jjarasiles. 

It i.-; ]inssil)li' tlial several new groups of diseases in which 
insei-l.s are eoiieerned will he found to exist. In the invo8ti(tatJori 
of IktI Iiit! and .similar diseases in recent years niueh has Ix^n 
leanird ahoul the elVrrts on the system of tlio preseiiee of toxins 
of various kinds, and Ky tlic alisi'nee of certain so-called vitainines. 
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Is it not possible that the presence of insects in considerable 
numbers in food products may result in the formation of toxinA^ 
or at least increase greatly the natural tendency of the products 
to develop toxins? It is even conceivable that the work of some 
insect in the food product might result in the destruction, or 
reduction, of important vitamines. These speculations may be 
going rather far afield but one recent contribution to our knowl- 
edge seems to indicate the probability of a new class of maladies 
caused by insect secretions. Messrs. Seyderhelm,^ working m 
Germany, have apparently proven that infectious aenemia of the 
horse, a widespread and mysterious malady, is caused by toxins 
secreted by the larvae of the species of Gustrophilus. Theymade 
injections of extracts made from the larvse of two species of the 
genus and reproduced conditions in experimental animals which 
appear to be identical with thoseof infectiousaenemia. Thetoxin 
obtained, which they call oestrin, was found in experiments to be 
specific for the horse and non-pathogenic for other animals. It 
was even found that the toxin from Gastrophilus hemorrhaidaii^ 
is much more active than that obtained from Gustrophilus equi. 
The probabihty of the existence of a definite toxin was proven by 
numerous tests with chemicals and cultural methods. which did 
not reveal any of the indications of plant or animal organisms 
which might be the cause of the reactions following the injec- 
tions. These investigators went so fax as apparently to cause 
the disease in susceptible animals through the agency of blood 
extracted from animals in which the disease had been induced 
solely by the injection of the toxin derived from the larvse. 

This phase of the discussion will be ended with a mere refer- 
ence to the popular belief that the larvse of Chrysomyta are respon- 
sible, probably through the formation of toxins, for the disease 
known as limbemeck of fowls,, and to Doctor Saunders' investi- 
gations in St. Louis which show various symptoms simulating 
those of poliomyelitis occuring in animals into the diet of which 
fly larvse of various kinds have been introduced.' Whatever the 
outcome the work along this line which is now under way wiU 
add greatly to our knowledge. 

We propose at this point to make a survey of some of the 
important diversities which present themselves in the nature 
and manner of disease transmission by insects. These include 
pathogenic organisms of widely different groups and striking 
diversity in the halnts and systematic position of the inseet 
vectors. 

^Seyderhelm, K. R., and R. Seyderhelm. Arcb. Exp. Pathol, u. 
Pharmak., XXVI, 1W4, 149. 

*8aimaen, £. W. Journal Si. Louk MecKesl Association, IX, Ne. 
12, 385-S89. 
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As is well known many of the striking diseases transmitted l^ 
insects are caused by protozoan parasites, among them malaria. 
sleeping sickness, nagana, leishmaniasis and numerous trypano- 
somiases. In these cases the usual function of the insect is that 
of a necessary intermediate host to permit the development of 
the causal organism through a certain stage. However, it is 
evident that mechanical transmission may occur in certain cases. 

Among the nematodes, species of Filaria are coi 
amples of pathogenic organisms transmitted by insec 
tion to the human disease caused in this way then 
of dogs caused by Filaria immitis transmitted by 
quitoes, and it is altogether likely that other cUa 
class will be discovered in the course of time. V 
mention the probable occasional dissemination of N 
house fly and the recent work of Fibiger which shows 
connection between a nematode carried by cockroac 
cinomatous lesions in the internal organs of mice, 
not all complete, but, nevertheless, may be said to 1 
suggestive of a possible new class of diseases in whii 
may be concerned. 

Among the cestodes there are cases of the occurrence of insect 
intermediate hoste. Among them is the disease of dogs caused 
i.y DlphUiilitim cnniniim wliich is tmnsniiltrd l)y fleas. Thr pre- 
cise ;i(i<'tiry of Hies in the Iraiisiiiiwsioii of tin- ejigs of huinnn ces- 
tciilc [):ir:isil('s liiis not Ix'cri niii'Ic ailoRctlifr rjciir although nu- 
iiicniiis laiM)r:it()rv cxiiiTiincTilM sliow 1liat wucti eggs are frecnicnllv 
(Irvoiitc.l l,v fii(-s ;inii .iiscliargcd in a vialijr condition. As a 
inallcr uf fact, tlic Ixmsc fiv and other species seem io have a riithor 
sjieeial [)ii-<iilecttoii for the cKKs. What r^'niains in this eoniicc- 
(iori is III (ietenriirie the exleiil of f{>{'<liiij; on cestoiie eggs under 
naliiial comiitioiis. hut llie lal)orato[v experimenls and the known 
haliils nf the h<juse liv leave little doubt on this score and show 
eii'arlv 1 he facilit v of t he disweniiiiat ion of such ejjgs when devoured 
I.y (lies. 

It will be seen fnnn the foredoiuj; that insects are directly con- 
c<Tneil ill tlie transmission of disea,>ics caused by ornanisins ex- 
ternliiiK over four (froujis from the bacK'ria throiich the protozoa 

Tile divcrsitv of the insect transruitlers frimi a taxononiic 
staji.ipoint is interestint:, I'xatnples are fonnd in (he mites in 
two families of ticks and in fnur orders of insects jjropcr, namolv 
Dipteia. Ilcmiplera, SiphonaiUera anil Siphuriculata. Kveii the 
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Lepidoptera and Coleoptera may be involved in special ways 
as has been suggested previously. 

Various relations are found to exist between disease organisms 
and the insect host, among them the mechanical and special or 
obligatory relations. 

It was supposed for sometime that the transmission of disease- 
causing organisms in which insects are the special intermediate 
hosts could only occur when the infection was derived and trans- 
mitted by the same stage. It appeared, for instance, that the 
persistence of disease organisms from the larval to the adult 
stage of the house fly would be impossible on account of the 
processes of histolysis and histogenesis in the pupal stage. Of 
course, in the best knoWn examples of hereditary transmission of 
disease organisms, as by ticks, there is no such apparent barrier 
to the development of the parasite. Recent observations by 
Graham-Smith* and others have shown, however, that certain 
pathogenic organisms may persist through the pupal stage of the 
house fly so that we may have hereditary transmission by insects 
with complete as well as with incomplete metamorphosis. At 
any rate, the investigations have been carried far enough to 
indicate that spore-bearing baciUi like the Bactllvs of anthrax can 
easily be carried through in this way. There is doubt as to 
whether non-spore-bearing bacteria will survive, but it is possi- 
ble that they may do so in some cases. 

The Ust of animals in which insect-borne diseases may occur 
is undoubtedly incomplete but it includes man, rodents, horses, 
cattle, dogs and birds. In fact, there does not seem to be any 
restriction on the list of hosts that may become infected. 

In the modes of infection certain striking diversities are to be' 
noted. For instance, the suclang of blood and its regurgitation, 
the contamination of food, and possibly the secretion of specific 
toxins. 

The geography of insect-borne diseases may also be mentioned 
here. Although the majority of such diseases known are endemic 
in tropical and sub-tropical regions we have such noteworthy 
exceptions as typhus fever which may occur everywhere, and 
spotted fever in the northern part of the United States as well 
as such other widespread diseases as tuberculosis and pneumonia 
in which the function of the insect is altogether mechanical. 

Such multifarious divergencies in the conditions and modes of 
transmission, in the functions of the vectors, and in the nature 
of the causal organisms involved lead us to enquire whether there 
is no end to the possibilities of insect connection with diseases, 
and must every disease the etiology of which is not known be 

> Graham-Smith, G. S. Flies in relatioD t<^ disease, 1913, 186. 
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and dispersion was needed but was it available? No one is mak- 
ing studies of the insect and one turned to the literature. Piaget 
is very satisfactory from the purely taxonomic viewpoint but the 
few remarks he makes on habits were evidently based largely 
on supposition. In fact, most of the statements go back to Leuck- 
art's work published in 1863.^ We find in it a mass of state- 
ments about epidemics of psoriasis in the middle ages, about 
kings and princes and high church dignitaries who succumbed 
to gross infestation by lice. This is all interesting enough and 
calculated to reassure us of our advance above the dark ages 
but it does not supply the information we desire. As a matter 
of fact entomology failed in this instance to furnish information 
demanded in the investigations of an important and mysterious 
malady. There are numerous cases in which exact knowledge 
of insects under suspicion of disease transmission is required. 
Some of them, like StomoxySf are receiving attention but many 
others remain to be studied. Investigators in related fields, 
like those of the organisms found in the alimentary tract of 
insects and of the pathological phenomena connected with insect 
bites are doing much work, and entomologists working on the 
distribution, (Uspersal, habits and development of insects will 
have to bestir themselves most actively to perform their proper 
share in the great problems of human health. Consider the 
potential importance of the biting flies of the family Psychodidse 
as suggested by the transmission of pappataci fever and verruga 
in other countries. Our knowledge of the North American forms 
is not sufficient to answer any one of scores of questions which 
may arise in relation to the carriage of disease. Other families 
of blood sucking flies like the Chironomidse are in the same con- 
dition, and what do we know about the possible vectors among 
the Ainerican Hemiptera? The biological side is largely terra 
incognita. We know possibly as much about it as was known 
about geography' when Columbus discovered America. The taxo- 
nomic side, though in a vastly more satisfactory condition, is 
far from thoroughly explored. 

We digress at this point to note the vital importance of ento- 
mological knowledge in connection with the investigation of 
diseases that may be transmitted by insects. This was never 
more clearly shown than in the case of a recent investigation in 
the Canal Zone.* An equine disease caused by Trypanosoma 
hippicum was under investigation and a question was raised about 
the possible carriage of the organism by ants. As the investi- 

^ Leuckart, K. G. F. R. Die Menschlichen Parasiten, 1863. 
'Darling, S. T. Tr. 16th Int. Congress Hygiene and Demography, 
Sec. V, 1913. 
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gator Btated: "One can readily a 
if ants acted as carriers of patb< 
iB absolutely impoesible to keep tl 
get into food in spite of our effort: 

were performed to determine whether ants could cany i 
typhosus, either in their alimentary tracts, or on the surface <rf 
their bodies. It was found under certain conditions that infee- 
tion of culture media could be brought about by allowing ants 
artificially infected to come in contact with it. Referring to the 
other experiments Dr. W. M. Wheeler makes the following state- 
ments:' "The other series of experiments gave negative results, 
for after dissecting ants that had been fed typhoid bacilli, neither 
these nor any other micro-organisms could be cultivated from 
the intestinal tract. From these results Darling proceeds to 
draw an erroneous conclusion which can only be due to ignorance 
of the anatomy and physiology of ants. He tested his ants for 
formic acid and found that two of the species with which be 
worked (Camponoltis zonatus and Tetramorium guineense) con- 
tained 2.1% of this substance, and he believed that because its 
germicidal value is four times as great as that of carbolic acid, 
the "ants may effectually sterilize bacteria in their food." Though 
not definitely stated, it seems that Darling supposed the fonxde 
acid to be secreted in the ahmentary tract of the ant, which ia, 
of course, erroneous, and he seems to beUeve that this acid is 
generally present in ants, whereas it is produced only by certain 
genera and species." 

.\ftcr ii!l hut (me side of the subji-ct h;i.s been tou<-ho<l. We 
\uivp .i.-;ill liirfifly with insects in t-oiiiK-ctio(i with diseases the 
i'xaci nature (if which is unknown and with ;lii eve to the futurr. 
Then- remains Die wliolc field of <Ilsc;iscs in whii-h insect ageiiev 
is ,-st;il>lish.>d- Tlicir are the ni:il:irial mns(|iiiloes, ticks, juill 
tlie li.,usc Hv wlK'iv the i.n.!)leni nf coiitnil of disease is hircelv 
if ii"1 essentiallv the coiitr-.l of tlie vector. Here are larj;.- jiiid 
immediate demands for eii1omol:i(iieal leseaieh. What nuiv Ik- 
e\iHTl.'d is showTi by recent work nji tlie lioiise lly. Thp'rtrsl 
season it revealed a previously untried a^ent for flie deHtnictinn 
of the iniinatiirc stages in iiianun- that exceeds tlie subslancos 
thai liad l>eeTi used in cheapness, ellectiveness. and in barmlcss- 
ricss to (lie iiiatuire as a fertilizer.- The si'cond season this wiirk 
vi.'Ided a trap which iin.mlsi's to do awav with the use of cIhmii- 
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most likely to be made. Such investigations give much to do 
but while we are engaged in suppl3dng the immediate demands 
we should give heed to the inevitable future demands for com- 
plete information about the numerous insects fulfilling the re- 
quirements of blood sucking, domesticity or otherwise for the 
transmission or dissemination of disease. It is only by such 
means that we can meet the demands that will be made on ento- 
mology and give the science the place it deserves in relation to 
the welfare of man. 



Two Hundred and Eighty-Third Meeting, 

February 4, 1915. 

The 283d regular meeting of the Society was entertained by 
Mr. C. L. Marlatt at the Ssengerbund Hall, February 4, 1915. 
There were present: Messrs. Baker, Barber, Bishopp, Boving, 
Busck, Caudell, Champion, Cory, Craighead, Crawford, Cush- 
man, DeGryse, Fink, Fisher, Gahan, Gill, Greene, Howard, 
Hutchinson, Hjrslop, Isely, Knab, Kotinsky, Mclndoo, McGregor, 
Marlatt, Middleton, Ransom, Rohwer, Rust, Sanford, Sasscer, 
Schwarz, Shannon, Siegler, Simanton, Snyder, Stiles, Townsend, 
Turner and Walton, members, and A. G. Ackerman, W. M. David- 
son, R. J. Fiske, G. L. Garrison, E. W. Geyer, A. C. Johnson, 
W. V. King, F. L. McDonough, H. L. Nichols, H. K. Plank, 
and J. F. Turner, visitors. 

Messrs. L. 0. Jackson and D. E. Fink were elected to active 
membership. 

The following papers were presented: 

On the Reflex Bleeding of the Coccinellid Beetle, Epilachna borealis 

Dr. N. E. Mclndoo.i 
An Asiatic Insect Pest in America via Europe August Busck.* 



* Withdrawn from publication. 
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I. P8AU0PH1LA VIOLA.CBIFENNIS (lEP.)* 

In constructing their nests the yi 
more or less vertically to the depth 
the bottom of the shaft construct 
one Bide. This is somewhat circulai 
fourths to one inch in diameter and 
In digging the nest the wasp loosen 
mandibles and front feet, then gatl 
and holds it firmly pressed back i 
her mandibles. With the load ol 
backs out of the excavation to a sho 
drops her burden, steps forward ov 
for another load. She is thus conti 
her nest while it is in process of 
the sand loose within the burrow th 
sound much like that which the n 
stnicting their nests, but by no mea 
ten minutes for the wasp to dig her 
after a caterpillar has been found and paralyzed. 

When the nest ia complete the wasp hurries away to bring her 
(■iiliT]iill;ir, running ovlt the sand instead of flying. She turns 
the caterpillar upon its back, seizes it by the thorax with her 
iiiaiidililcs and walking astride it drags it to the nest. Wliether 
alie uses the seeond pair of legs to supl>ort the larva while trans- 
jwrling it I could not positively detenniiie, but I am inelini'd to 
think plic does. She leaves the caterpillar at the entrance to 
the nest, goes within, turns round, etinies to the entrance and 
having seized the caterpillar with her niandiblca sho backs into 
llic iiest dniKging licr ]»rey after her. The egg is placed trans- 
versely iiti the side of the caterpillar on nnc of the more anterior 
alxlniiiiiial segments. After oviposition the wasp emerges from 
the iiesi and seals u|) the eiilrunee, in doing which she tiigs a 
(|uaiitily of sand down into the oiH^niiig and then rams it down 
Willi her head, repeating the iierfnrmanee until the opening is 
enniplelily tilled u\). She then smooths over the surface i\\x>ve 
the eiilrance to the nest and liies away. 
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Wasp No. 55 was observed running excitedly about over the 
sand with her abdomen arched and her wings flipping nervously 
in a manner that characterizes this species when seelang a place 
for a nest after having captured a caterpillar. She d^ed her 
nest about fifteen feet from the point where she had left her 
caterpillar lying in a clump of wecKls. When the nest was com- 
plete and the wasp had gone to bring her caterpillar I placed my 
camera in position at the nest. The wasp quickly returned with 
her caterpillar and when she had taken it inside I reached down 
into the nest with a pair of forceps and pulled it out again. The 
wasp came out of the nest, stepped astride the caterpillar and 
bending her abdomen beneath the thorax inserted her sting on 
the ventral side. She then took the caterpillar inside as before 
and I promptly pulled it out again. This time she came out and 
with her mandibles seized the caterpillar, which was lying dorsal 
side up, and inserted her sting on the ventral side of the abdomen 
five successive times, each time in a different segment proceeding 
backward from the first or second. Once more she took the 
caterpillar inside the nest and again I pulled it out. This time, 
however, she held on to her prey and I pulled her out too. 

She at once picked up her caterpillar and started off with it. 
After canying it about aimlessly for a few minutes she placed 
it amid some grass near by and began the construction of a new 
nest some distance from the first one. It required just nine 
minutes for her to complete this nest. When she had it finished 
she returned to her caterpillar and took it inside the new nest. 

In the meantime a number of parasitic flies had discovered the 
wasp and her prey. So far as my experience goes these flies do 
not pay any attention to the caterpillar so long as the wasp is 
not near it; but just as soon as she begins to work with it tiiey 
seek to place their young upon it or to place them in the entrance 
to tile nest. Since I wished to rear this wasp from the egg I 
was kept busy chasing the flies away. When the wasp entered 
the new nest I succeeded in driving all the flies away except one, 
which I was obhged to capture and which Dr. C. H. T. Townsend 
finds to be a new species belonging to the genus HUareUa. 

As soon as the wasp had emerged and sealed up the nest I 
digged it up and after making a photograph of the egg in place 
on the caterpillar (fig. 2) I placed them in a glass-covered plaster 
breeding cell and buried the outfit to the depth of an inch below 
the surface of the sand in the garden. On the morning of July 
22 the egg showed no evidence of hatching but on the following 
morning at the same hour the larval wasp was feeding on the 
caterpiUar (fig. 3). In the case of this species the head of the 
larva develops at the end of the egg attached to the food provided 
by the mother wasp, just the reverse of what takes place in the 
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case of species of Betnbex a 
makes a hole through the 
to the caterpillar and then 
pillar. It then thrusts its 
to feed on the internal pa 
remains in place till the gn 
it remains for a time as a 
enters the caterpillar. 

The young wasp does nol 
its anterior end thrust insi 
length as the feeding of the 
ing of the twenty-fifth the c 
(fig. 4) and the wasp had gre 
sixth the caterpillar was e 
but a few fragments of ii 
larval wasp was spinning 
cell (fig. 5). At six p.m. of 
busily spinning its cocoon w 
of the twenty-seventh (fig. 

The cell with its content* 
and was not again disturb 
necessary to transfer it to ai 
that the adult had emergec 
perished there. The insect 
judge that it had been dead for at least a week. 

W;is[) Xii. r>7 iv:is obwrwd July 27 busily engaged in diEging 
;i ii.'sf ;iMd wlicM lliis ha<l l>ccii digged 1o the dcptli of about one 
in.-b siie suddenly l>acked out of the Imrn.w and, if I may In- 
lieiiiiillril t!ie usi' of a vulgar cxiiressiori. '"ihivw a fit." Appar- 
eiiily slie bad billeii into soiacthiug that was exceedingly nb- 
iiuxinus 1(1 lier. Siie.rulihe<l bei- nmulii parts vinlcritlv with ber 
(n.iu feel, lwi.sle<l and enutdrted ber l>odv, bit inlo'tbe stems 
iiu.\ leavi's of tlie weeils about ber and disjilaved everv Tn;uiif<-s- 
lation <if great di.-^tress. 1 got down (|uiti> close Hi her l)ut could 
.liscover riollung ..n bcr bodv or api>cndages tbat could Ik- the 
eaiis,- ..f lier strange coiiduel , Afler some time slic relumed to 
lier uriiinisbed nest hut no ^oinn-r bad sbe thrust ber bead into 
the opening than another paroxvsm ensued. This was les.-^ vio- 
lent than tlie first. Agaui she returned to b.T nest but was 
alTe.'ied as before iust so s.ion as she readied llu- culraneo and 
>.|u. then al>and d her task. 

(■ininu> to know what lia.l U-eu llic mkutc of her discomfort, 
i di-'.d down into the ground carefullv following llie i>pemng 
iriadr l.\ Ibc was].. At tlie bottoui r>f it I fomi.l a Hviiig but 
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the sand at the bottom of the excavation made by the wasp 
there was considerable excrement from the caterpillars but what 
it was that proved so objectionable to the wasp I could not 
determine. 

On July 29 No. 58 was discovered constructing her nest, to 
complete which required a trifle more than ten minutes. In 
this case I pulled the caterpillar out of the nest no less than 
eight times. I hoped to induce the wasp to sting the caterpillar 
as No. 55 had done but she made no attempt to do so. On 
three occasions I pulled her out of the nest, clinging to the cater- 
pillar with her mandibles, yet she never left the nest or made 
any effort to carry ofif her caterpillar. This contention over the 
caterpillar caused considerable sand to roll down into the nest 
so that on three different occasions the wasp had to lay the 
caterpillar aside and clean out the nest. A parasitic fly also 
joined the controversy and in spite of my efforts succeeded in plac- 
ing one or more larvse upon the caterpillar. None of these things 
discouraged the wasp; she was determined to put her caterpillar 
in that hole and I finally permitted her to do so. When the cater- 
pillar was finally dragged within the nest the fly advanced to the 
opening, backed around and deposited two or more larv» on the 
edge of it whence they wriggled off and dropped to the bottom 
of the nest. 

The wasp remained within the nest not quite two minutes. 
After she had emerged and filled up the nest I captured her with 
my net and digged up the nest. Although less than ten minutes 
had elapsed from the deposition of the egg of the wasp to the 
removal of the caterpillar from the brood chamber yet one of 
the parasitic maggots was upon the egg, three more were clus- 
tered about it at the point of attachment to the caterpillar and 
a fifth was tucked in between the fourth and fifth abdominal 
segments on the ventral side. I removed these tiny larvse but 
in doing so I must have injured the egg for it decomposed in the 
breeding cell. 

No. 62 was discovered constructing a nest on August 1 and 
I used the same tactics with this wasp as with the preceding. 
Although I repeatedly pulled the caterpillar out of the nest and 
also pulled the wasp out too on several occasions she made no 
attempt to sting the caterpillar or to carry it away. On August 
8 I discovered No. 64 filling up the entrance to a nest in which 
she had just placed a caterpillar. When this task was completed 
she began immediately to construct a new nest a few inches from 
the one just sealed up. When the nest was about one inch deep 
I approached quite close to the nest and the wasp became fright- 
ened and flew away, which fact leads me to believe that in this 
case the wasp had no caterpillar in readiness to place within this 
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In discussing this paper Mr. Walton recounted having once 
observed a species of Sphex in New Mexico attempting to dig a 
hole in the bottom of a galvanized iron wash-tub. 



ONE NEW GENUS AND TWO NEW SPECIES OF GERAMBYGIDiC. 

By W. S. Fisher, Branch of Forest Insects, Bureau of Entomology. 

In working over the Cerambycidse received from the field men 
of the branch of forest insects, Bureau of Entomology, during 
the past year, the following apparently new species were en- 
countered. For one of these, a species from California, the larva 
of which bores in pine cones, it was found necessary to erect a 
new genus. 

All types and specimens mentioned are deposited in the United 
States National Museum in Washington. 

Hylotrupes juniperl n. sp. 

Male: Elongate, rather robust, subdepressed, shining black. Antenna 
three-fourths as long as the body. Thorax rounded on the sides, suddenly 
narrowed towards the base, which is slightly tubulate, the sides are densely 
and confluently punctured, the disc with three smooth longitudinal eleva- 
tions, one median reaching from base to middle, and a crescent shaped 
one on each side forming a somewhat broken circle. Elytra each with 
two indistinct lines, surface very densely punctured, the punctures larger 
and less dense on the basal half, and becoming very small towards the 
apex, sparsely clothed with short black recumbent hairs. Femora not 
clavate. Fifth ventral segment truncate behind. Length 22 nmi.; width 
6 mm. 

Female: Dififers from the male in having the antennse only two-fifths 
as long as the body, and the fifth ventral segment broadly rounded behind. 
Length 25 mm.; width 7 mm. 

Habitat: Santa Catalina Mountains, Arizona. Elevation 4200 
to 5000 feet. W. D. Edmonston and M. Chrisman, collectors. 

Type and allotype: Cat. No. 19129 U. S. N. M. 

Described from seven specimens. Two males and two females 
recorded under Bureau of Entomology Number Hopk. U. S. 
12698. Material collected December 1, 1914, by W. D. Edmon- 
ston, from heartwood of green limb on d3dng Juniper (Juniperus 
pachyphloca). One male and two females recorded under Bureau 
of Entomology Number Hopk. U. S. 12259c, and reared from 
material collected by M. Chrisman on November 18, 1913, in 
the same locality from dying Jimiper. Larva always nciakes 
burrows with the grain of the wood, half in the bark and half 



Hyhtrupes ameihyatinua Lee. has somewhat of a omilar balit 
but as far as known, only attacks dying and felled LQtoeedmt 
and Thuja. The larva works under the bark, making broad 
winding excavations, eating the inner bark and outer sapwood, 
sometimes separating the bark from the wood, then enters the 
wood, sometimes burrowing to the heartwood where the burrows 
become lon^tudinal, pupating in either bark or wood, but usually 
in the heartwood. 

Poratlmla new genus. 

Eyes moderately finely granulated, deeply emarginate 
ing the base of the antennn, but not as deeply emargiB 
Head broad and short, the front perpendicular. Lol 
ciliated with long hairs. Palpi unequal, the maxillary at 
as the labial last joint triangular. Antenns slender, 
body in both sexes, 11-jointed; second joint less than hi 
thi d, which i^ a little shorter than the fourth, fifth joi 
tured and pubescent. Front coxe rounded, narrowly 
prostemum, cavities sngulated externally, completely cl( 
die coxa! separated by the mesostemum about twice the distance which 
separates the front coxie, cavities slightly angiilated externally, completely 
■■losrii hy (hr- sturna. Mesimtfrniiiii conrjivo bclwecn the coxa>, oiiiurBi- 
niiic Iwliiiiil. Mpdtsterniiiii deeply cmarRinatc behind. Legs short . femora 
ulitditly clavnte, front (ibiie with one, middle and posterior ones with two 
small spurn, hind (arsi wilh first joint equal to the two following united. 

Tii/ir: I'aralimia conicola n. sp. 

'riii.-i now genus belongs to Lccoiitc and Horn's tribe Atiiniini 
hul differs from the Rcnus Atimia by having the front coxa; nar- 
rowly scparatetl by the prostcrnum, the cavities angulated exter- 
nally, eyes not quite as deeply einarginate and the last joint of 
Ihc maxillary palpi being triangular. In general form it rescmhlos 
a I.ainiine but the front tibio' are without Ihe oblique grooves. 
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which are separately rounded, surface brown, sparsely, rather finely punc- 
tured, sparsely clothed with long prostrated reddish-brown hairs inter- 
mixed with long erect ones of the same color, and with a very narrow 
sutural stripe of dense prostrated whitish hairs. Scutellum subquadrate, 
rounded behind, surface densely punctured and densely clothed with long 
prostrated hairs. Underside fusco-piceus, surface densely punctured, 
clothed with long prostrated whitish hairs . Femora, tibis and tarsi brown, 
sparsely clothed with semi -erect hairs. Fifth ventral segment about as 
long as the foiu-th, broadly emarginate behind. Length 10 mm.; width 
3 mm. 

Female: Differs from the male in having the fifth ventral segment 
longer than the fourth and rounded behind. Length 12 mm. ; width 3 mm. 

Habitat: Monumental Mines, Califomia. Elevation 3600 feet. 
P. D. Sergent, collector. 

Type and allotype: Cat. No. 19130 U. S. N. M. 

Described from five specimens, four males and one female, 
recorded under Bureau of f^ntomology Number Hopk. U. S. 
10856d. Reared by Mr. J. M. Miller from old cones of Pinus 
aUentuaiaj collected October 2, 1913, by P. D. Sergent. 

This interesting species is somewhat suggestive of a narrow 
Atimia confusa. It differs from that species by its reddish-brown 
color, elytra with a narrow whitish sutural stripe and tips sepa- 
rately rounded,, thorax not wider than long and being somewhat 
cordiform. 



DESCRIPTIONS OF NEW NORTH AMERICAN 
MICROLEPIDOPTERA. 

By August Busck. 

In one of my early papers (Joum. N. Y. Ent. Soc, vol. VIII, 
1900, p. 234), I expressed the opinion, that in the then existing 
unsatisfactory state of our knowledge of American Microlepi- 
doptera, it was of little value (or worse) to describe promiscu- 
ously new species from collected material; only when working 
up a group systematically did it seem to me excusable to describe 
species of which the biology was not known. 

This attitude has influenced my production of descriptive work 
during the past years and I have described new species only as 
the demand for names from correspondents necessitated it, or 
when other considerations made it desirable or obligatory. There 
are for this reason hundreds of Micros as yet undescribed in tiie 
collection of the United States National Museum. 

I still have a disinclination fort new species of whiehwe know 
nothing more than the type specimens, (and the present paper 



Monroe Doctrine as applied to Entomology; it is an advaot^e 
to science that American insects should be worked up by Azoeri- 
cans and that the types should be deposited in American Museums 
in order that it shall not be as necessary for future generations to 
go to Europe for information on American insecta, as it has been 
for the present generation. If we do not do our own work, othen 
will quite rightly do it and with that result. 

In a letter lately received from my good 
Edward Meyrick of England, which I am p 
he writes: "As to the principle of describing 
out biological notes) from North America, 
material that I have in hand of a family, befi 
family in the Genera Insectorum in order to 
complete as possible. If you have species in g 
them. I have thousands of undescribed Bp 
material coming in constantly from all parts i 
fore I don't want to do American species, if ( 
them. But I want the North American specii 
do not do it I will have to do it myself." I qui 
an excuse is needed to describe our Americ».. i>ii<,>ua, uut m 
iirdiT 111 give my indef;ilimi;il>Io l<';iriio<l ro-wnrkrr due rrc<lit not 
imlv fnr liis invri fiKiniious iicisiiiuil sh;iif in tin- pitinrcus of our 
kii.iwlrdur of llic woiliTs Micml.'pidopU'ni, hut also for his i-vcr 
iniitiilidir iniliu'nci- on <ithcr workrrs, forcitig us to keep step with 

Memylliriis perluciila ii, s]i. 
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Type: Cat. No. 19223, U. S. N. M. 

Reared by Mr, Brunner from Populus trickocapa. The spe- 
cies is closely allied to the other Pojyulits species, M. doUii Neu- 
moegcn, and castaneum Beutenmuller, but at once distinguished 
by the clear hindwings. 
I^sacaphora caraMella n. sp. 

Second joint of labial palpi reddish golden; terminal joint black. Face, 
head and thorax ahiny iridescent black. Antenns black with silvery white 
tips. Korewings purplish -black with a large, central, light brick-red part, 
which occupies about half the wing area; within thia red part are three 
small oval black spots edged with purplish silvery scales ; one of these spots 
is on the middle of the fold, the other at the end of the cell and the third 
about the middle of the cell, touching the black costal edge or the wing; 
at apical fifth is a light yellow costal daah, continuing into the cilia and 
CD the terminal edge is a purplish silvery longitudinal streak within the 
black border; cilia black, Hindwings and cilia purplish black. Abdomen 
black. Legs black with golden yellow inner sides and with a golden annu- 
lation on posterior first tarsal joint. Alar expanse: 13-14 mm. 

Habitat: Evaro, Mont., J. Brunner, Coll. 
Type: Cat. No. 19224, U. S. N. M. 
Bred from cambium of Salix. 

Close to P. puTpuriella Busck, in coloration, but different in 
pattern. 

Eucordylea galllcola n. sp. 

Second joint of labial palpi white with three indistinct dark brown annu- 
lations; brush dirty white with dusky tip; terminal joint white with two 
clear cut black annulations. Antenns thick, ochreoua with black annu- 
IstionB, Fice and head ochreoua white, bead sprinkled with fuscous. 
Thorax whitish fuscous. Forewinga light fuscous with three black coHtal 
dashes, one near base, one on the middle and one at apical third; these 
black costal spots are exteriorly edged by thin, ill-defined white lines, 
which continue obliquely across the wing, the two outer ones meeting on 
termen just below apex; two longitudinal black streaks on the middle of 
the wing, one just before and one after the end of the cell; before and below 
the first of these is a small group of slightly raised, rust-red scales on the 
iEoId; cilia fuscous dusted with black. Hindwings light fuscous with 
ochreous fuscous cilia; in the male with a large expansible, bright yellow 
hair tuft at base. Legs ochreous white sharply barred with black; tarsi 
with black annutations. Alar expanse : 13 mm. 

■ Habit- 
> Type: 
'■ Bred 
-on Salia 



as Gelechia corylieUa Chambers {Menesta tortridformelia Clemens). 
The full grown larvii of the present species is about 12 mm. 
long wilK a light brown head, darlc brown thoracic shield and 
anal plate; small brown tubercles, arranged in a transverse row 
on each segment; tx)dy is white with a broad pink annulation in 
each joint; thoracic legs light brown; abdominal prolegs witha 
circlet of hooks, which is broken on each side, interiorly and 
exteriorly. 

Gnorimoschema glbsoniella n. sp. 

I.:ihi;il luiljii wliitv ■lusifd with hlackisli I rown smlca; ;n ill-dofined 
li iiikish iiTiTiuliiliiin on llie middle of terniinjil joint. Fare and head whit« 
,i])ci>kk.ii «iili bliickiali lirown. TliDrax nhitc strongly dusted with black- 
Uh liniMii. ]"orc« iiiRa with a hliiijih uliile Kriuin<l color, so strongly euf- 
fuM'.i «itli l>r.iwn ami liliickisJ. sralcs, iis (.1 iiuikc it difficult to determine 
«h:it is tile Rrounil rrilcir: c:ir)i wliiti' si'iile Ii^iH n diirk band before the tip; 
llir,-,- ili-dctincii brown Bjints, one .m 1 he middle i.f the eell, one obliquely 
hrloivoii the foil! and one ;H t lie end of the cell; basiil purl and dorsal edge 
,.f 111,- «iiii; le^i.'it siifTu.-ed » it h dark tiealcs so :is K, sliRhtlv outline the 
paKeni f..imd in 1 lie tvpe of the Kcnu^: i Ilia white Htrnncly dusted with 
I.Uiek^,n.M.r.iwii. Hi„d" inns lichr f.iM..,i-c « ilh si ,11 li^hler eilia, Abdo- 
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men light fuscous sprinkled with black; basal joints above short scales, 
golden yellow. Legs whitish, heavily barred and dusted with blackish 
brown; tarsi blackish brown with indistinct narrow white annulations. 
Alar expanse: 22 mm. 

Habitat: Aveme, Manitoba, N. Criddle, C!oll, 

Foodplant: Solidago rigida. 

Type: Cat. No. 19227, U. S. N. M. 

Cotypes in Ottawa Museum. 

Very close to but quite distinct from the type of the genus. 
Named in honor of my friend Arthur Gibson, who states that the 
species makes a gall on Solidago rigida just above or close to the 
ground. 

Gnorimoschema petrella n. sp. 

Labial palpi white, dusted with light fuscous. Antenns white with 
dark brown annulations. Face, head and thorax white, strongly dusted 
with fubcous. Fore wings white, liberally and evenly dusted with brown- 
ish fuscous atoms and with three small, indistinct, black dots, one on the 
middle of the cell, one obliquely below on the fold and one at the end of 
the cell; cilia dusky white, dusted with fuscous. Hindwings dark fuscous 
with the cilia a shade lighter. Abdomen dark fuscous with whitish under- 
sides. Legs with heavy dark brown barred exteriorly and with broad 
dark brown tarsal annulations. Alar expanse: 17 mm. 

Habitat: Hampton, N. H.; May, S. A. Shaw, Coll. 
Type: Cat No. 19228, U. S. N. M. 

Dichomeris vacciniella n. sp. 

Labial palpi with moderate, bluntly triangular tuft, brownish fuscous, 
speckled with white on top of the brush ; terminal joint light brown, dusted 
with black and with extreme base white externally. Face light brown. 
Head dark fuscous. Thorax and patagia brown. Forewings dark brown, 
sparsely and irregularly dusted with black scales; three small, round, 
black dots, edged with white scales, one on the middle of the cell, one 
obliquely below and before it on the fold and one at the end of the cell; 
apical part of the wing strongly sufifused with purplish black scales, the 
extreme apical and terminal edge black; cilia dark fuscous with light 
ochreous brown tips. Hindwings light fuscous, suffused with black on 
the outer costal part; cilia light gray. Abdomen light ochreous brown, 
dusted laterally with black. Legs light oqhreous brown, suffused exte- 
riorly with black and with blackish tarsal. annulations. Alar expanse: 
15-17 mm. 

Habitat: Pemberton, N. J., H. D. ScammeU, Coll. 

Type: Cat. No. 19229, U. S. N. M. 

A very distinct species, bred by Mr. Scammel from cranberry. 



apical fourth, sooietimes with an opposite email dorsal dot; cilia daxk 
fuscoua. HindwingB light fuscous with whitish fuscous cilia. Abdomw 
dark fuscous with light anal tuft. Legs darlc fuscous with light oehnooa 
aunulations at the base of the joints. Alar expanse: 12-13 mm. 

Habitat: Roxborougb, Pa,, September, F. Haim 
Montclair, N. J., August, W. D. Kearfott, Coll. 

Type: Cat. No. 19230, U. S. N. M. 

This is the first record of this interesting old world 
America; the species is typical of the genus and very 
European S. quadrijmncta Haworth, but is smallei 
markings ntore whitish, not yellow and with the palp 
colored. 

Ethmia zavalla n. sp. 

I.nhinl palpi white, second jnint blnrk pxteriorly. Face and head white. 

Vtllrllli;.' if:irk brilWli willl whiU- l);l^;ll joint. TIIOMIX Ullilc will, uTlC 

p.is(iri.ii :iTi.l t«„ tiiliTiil hl.'ick ilots; ii^ihicLa ivliil,- vvi(E. bliick iiasiil .lasli 
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Ethmia prattlella n. sp. 

Labial palpi pure white, terminal joint unusually short. Face and head 
white. Antennae dark brown with white basal joint. Thorax white with 
two minute anterior black dots and with two lateral dots; patagia white 
with a small basal black dot. Fprewings white with 16 small black dots 
besides a m&rgin^l series of black dots; one dot at extreme base of the 
wing; five dots in a longitudinal row on the upper half of the wing frcn^ 
base to beyond the first costal dot; two are on the fold, one below the 
fold, three within the cell, three beyond the cell; cilia white. Hindwings 
whitish fuscous with white cilia. Abdomen light fuscous. Legs whitish 
with dusky tarsi. Alar expanse: 17 mm. 

Habitat: Zavalla Co., Tex., April, F. C. Pratt, collector. 
Type: Cat. No. 19232, U. S. N. M. 

Blastobasis eriobotryse n. sp. 

Labial palpi dark purplish fuscous with the inner side and extreme 
apex light ochreous. Face light ochreous. Top of head dark fuscous. 
Antennae dark fuscous with light ochreous basal joint; second joint in the 
male enlarged with a deeply excavated notch. Thorax dark brownish 
fuscous. Patagia and extreme base of the forewings lighter, mixed with 
ochreous ; rest of the forewing dark purplish fuscous, darkest towards the 
contrasting light base; a small round black dot on the middle of the cell and 
two similar black dots at the end of the cell; cilia light ochreous fuscous. 
Hindwings golden fuscous with cilia concolorous. Abdomen dark ochreous 
fuscous with lighter undersides and anal tuft. Legs light ochreous fuscous 
with heavy broad black bars on the exterior side and with the tarsi annu- 
lated with black. Alar expanse: 14 mm. 

Habitat: Miami, Fla., E. R. Sasscer, Coll. 
Type: Cat. No. 19233, U. S. N. M. 

Bred from dry "mummy" fruit of Loquat, Erioboirya japonica, 
hanging on t^e trees; moths issued early in July. 

Sparganothis albicaudana n. sp. 

Labial palpi light reddish ochreous. Face straw colored, apparently 
depres ed, due to h^ projecting bright ochreous scales of the head. An- 
tennse ochreous w th white upper side. Thorax imd forewing brigh yel- 
low, faintly reticulated with slightly raised lines of golden coppery scales; 
the fema e has a blackish brown oval spot on the middle c f dorsal edge, 
faintly connected with a fmall costal spot at basal third by a li ht cop- 
pery, angulated line; from the middle of costa runs a more distinct, out- 
wardly ciu-ved, coppery line across the wing to the dorsal edge just before 
tomus; extreme terminal edge light coppery; cilia yellow. The male has 
a small, dark reddish brown costaJi fold, covering only a sixth of the costa, 
and the dorsal and costal spots are much lighter colored than in the female 



Type: Cat. No. 19234, U. S. N. M. 

\ striking species allied S. relicvlana Clemens. 

Porlrii (CactECia) lambertlana n. s]>. 

l,:ihi:il [mli>i liglit rccidish ocbrcoiis; sccotid joint asccndiiiR, ten 
(»iit sborl, [lorrcclcd. Face, head anil thor;i\ light golden brown, 
ennii- linht brown with whitish annulations. Forewinga light gi 
irown with silvery orbrcaus nia.rkinga, which lire edged with darker rei 
irown, !is follows: an inUistincI, strongly nnRuintrd fascia from m 
if coHlii (o tcirnuM, the lower half of which is nenrly pcrjwndipular 
iroken up into half a dozen spols by thin lonRJliidinal crosslinos o 
;riii[nd I'lilor; l>er]K;n(Iirulftr serica of siniil.ar s])ots just before apex; . 
licMC iiiiirkinRs are in other fresh, bred siieciiiienH more or less oblite; 
y the ground color; ciliasilvery while. HinriwiuKs whitish ochreous 
,-hi(p I'ili.i. .Vbdoiiien and legs dull ochreoiin. .\l;ir expanse: 19 to "J-J 

IhihiUd: Oiiklima, OrcE.. 1'. i. SiTjri'iit, Coll. 

Fi;„l,,Uiiit: Pi>iu.s Utmbirliiinn. 

T'l/ir: (;;il. \(.. Iil23.'>, r. S. X. .M, 

Cl.iM-ly iillied 1.) Tortrh m'jHwhniu Dyar and allies, for w 
Ji'vrick n'!;Liti.s tlic gcmis Ciintriii (in the siriElc character 
.■niiiiiE p:il[,i. in liilVrrcJicc fn.ni liis cunce|)lioii of Torlrix, v, 
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is restricted by him to the forms with porrected palpi; I am at 
present unable to maintain more than one genus. 

Abrenthla new genus. 

Labial palpi long, curved, smooth; second joint rather short; tenninal 
joint twice as long as second; pointed, not flattened. Maxillary palpi 
rudimentary. Tongue well developed, curled. Antennae half as long as 
the forewings, thick, smooth, with short joints and very short pubescence. 
Face, head and thorax smooth. Forewings elongate ovate, apex blunt, 
termen and dorsum evenly rounded, costa nearly straight to apical fourth; 
cilia short; 12 veins, all separate; 11 from near base; 2 from before the cell; 
3 to 10 from end of the cell; internal vein from between 10-11 to between 
7S; 1 b. furcate at base; 1 c. present, but obliterate4 towards base. Hind- 
wings as broad as the forewings, trapezoidal, costa and dorsum nearly 
straight, parallel; apex blunt, termen straight; tomus rounded; 8 veins; 
8 free; 3 and 4 connate; 5, 6 and 7 somewhat approximate at base; cilia 
short. . Posterior tibise smooth. 

Type: A. cuprea Busck. 

The genus is near to MiUieria Ragenot, Madotica Meyrick and 
Glyphipteryx Hiibner, different from all of these in the smooth, 
nearly sickleshaped, pointed palpi with the terminal joint muen 
longer than the second. 

MiUieria Ragenot has incorrectly been sunk as a synonym of 
Porpe {Choreuiis Authors) by Meyrick; the latter genus must 
be restricted to the species with veins 3 and 4 coincident in the 
hindwings. 

Ahrenthia cuprea n. sp. 

Labial palpi light golden purple. Antenns purplish black. Thoraxi 
patagia and extreme base of forewings dark bronse with strong metallic 
golden reflections. Forewings dark purplish blue with numerous thin, 
equidistant, longitudinal, whitish violaceous lines from base to apex; 
apical edge strongly metallic violaceous; cilia dark brown. Hindwings 
blackish brown with whitish cilia. Abdomen dark purplish brown with 
silvery underside. Legs dark brown with white tarsal annulations. Alsr 
expanse: 11 mm. 

Habitat: Roxboro, Pa., June, F. Haimbach, collector; Falls 
Church, Va., July, Carl Heinrich, collector. 

Type: Cat. No. 19239, U. S. N. M. 

A gorgeously colored little moth, unlike any North American 
species, reminding one of the South American genus Madotica 
to which it is allied. 

Goleophora acamtopappi n. sp. 

Labial palpi light ochreous, whitish on the inner sides; second joint 
with small pointed tuft. Antennse light ochreous without basal scale tuft. 



piittp "t flir cpH iind nnc on the fold; none of tho costal strpuka reach quite 
(n il„. ,.„>t:,l ,-di.r, wliirh is MMiiiol ll.'d and hriyhli-r v,.|l..wish th:„i i h,- 
r.'sf ,>f ill,. Hint;; .ilj.i uliilish M.lircoiis. EIiiid»iii|xs :uui cili;i linlil o'liro- 
oiis, .\h,l.,iiioiilinh( furious ivillKirlirroiisiiiidiTsiilv and atiiil liift. l.cc? 
liyl Iiir s; posl,.ri„r I iiij:..- « itb a tr.TiKihidiiial vrlloH lii,,- ..M.-riorlv 



ll<ih,Uil: Los Autifl.-s, Ciil,, Novriiil.rr. A. Knc}i<do, Coll 

Tiiix- fill. X". 1'.I24I. r. S. N. M. 

Till- <asr is rvlirHiriril, l.al riitluT Inilfjinf;. rmiKli, inacU' of tin- 
f<>o<l|il,iiil, lifriii (.clim.vis: iu<-ii11i slifilitly <k-fWtc(i uiui cut otT 
111 4'i ilryrri's: tlic posterior li]> lufsscil t ojrci Irt from thr(H' sidt-;- 
l.-nirtli Id mm. 

'l'liiss|><'cii-fiisiu'xt to hilt liistiiirl (r<m Ci>h--iiliora aciili/,, „,„ Ih 
WImii: il is vfTV liilVi-Jfiil finm tlu- ollirr Ami-riciLn V„h,n.},.<rn 
on .<„.,:U,. C.H.r.lin.l', ( ■oikm-il, ivhi.d, isd nmcli smaller whit.- 
l.hii'k s|M.,-kli-a sprcii-s Willi M <l;nk hrown iiK;ir-sliapcd cas.' 
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Forewings white sparsely dusted with black scales towards apex and with 
a small, deep black dot within the dorsal margin at apical third; cilia white. 
Hindwings silvery fuscous with dusky white cilia. Abdomen whitish. 
Legs white; posterior tibia dark brown exteriorly. Alar expanse: 13-14 
mm. 

Habitat: Aweme, Manitoba, N. Criddle, collector. 

Type: Cat. No. 19242, U. S. N. M. 

Cotype in the Ottawa Museum. 

The species was bred from cases found on grass. The case is 
dark brown, made of silk with numerous small pieces of gravel 
incorporated; it is cylindrical with the head opening cut oflf nearly 
laterally to the case, without any neck; anal opening pressed 
together from three sides. 

Marmara pomonella n. sp. 

Second joint of labial palpi blackish brown with apex white; terminal 
joint white with an anterior black spot. Maxillary palpi whitish with 
black tips. Face, head and thorax in the specimen before me are badly 
rubbed, but apparently normally blackish brown. Forewings bluish black, 
shiny, with a large silvery white costal spot on the middle wing, another 
similar costal spot at apical third, and a silvery white fascia just before 
apex; cilia blackish with apical part silvery white. Hindwing? dark fus- 
cous with lighter fuscous cilia. Abdomen bluish black with silvery under- 
side and anal tuft. Legs black with broad, silvery white annulations. 
Alar expanse: 8 mm. 

Habitat: Corvallis, Oregon, H. F. Wilson, Coll. 

Type: Cat. No. 19243, U. N. S. M. 

Bred from larva mining just under skin of apple. The work 
and the larva of this species have long been known and have 
repeatedly been sent in for determination; the mine is figured in 
Bull. 10, new series. Division of Entomology, U. S. Dept. of 
Agriculture, 1898, page 88, fig. 19. 

Marmara serotinella n. sp. 

Labial palpi silvery white; second joint with a blackish brown apical 
annulation. Maxillary palpi dark fuscous. Face and front parts of the 
head silvery white; top of the head dark brown. Thorax blackish brown. 
Forewings blackish brown with silvery white markings; broad, triangular, 
white fascia at basal third is broadest on the dorsal edge and attenuated 
on the costal edge; oblique white fascia beyond the middle of the wing is 
thinner on the middle than at the edges of the wing; at apical fourth is a 
small white costal spot and opposite a similar dorsal spot; beyond this is 
a small white dash or a few white dots in the costal cilia; cilia dark fuscous. 
Hindwings dark brownish fuscous. Abdomen backish brown above, under- 
side and anal tuft silvery. Legs silvery white with dark brown annula- 
tions. Alar expanse: 6 mm. 



Habiia 

Type: 

FoodjA 

Exceet 
Clem., b 
the wing 
just tlDuci iriic e^jiueruiui ui Lue unuicucB ui wiiu KUKtry viuubc- 

teristic of the genus. 
Ar^reaihia cast«ieelU d. sp. 

Labial palpi golden white. Face and bead pure white. AoteiuiK goldop 
with brown annuUtioiu. Thorax white; base of patsgia golden. Tan- 
wingB white with & broad, bright, golden, longitudin&l etre&k along eostal 
edge, gradually widening [.om the middle of the wing into the daiker, 
golden brown apical part, which is slightly reticulated with white; mt tba 
end of the cell is a darker golden brown spot, adjoining the dlark costal 
part of the wing; on the middle of the doreal edge ia a similordark apot; 
cilia white; forewings with veins 7~8 stalked. Hindwings dark fuoooa 
with white cilia. Abdomen dark brown above, silvery white on the under* 
sides with golden anal tuft. Legs silvery. Alar expanse: 10 mm. 

- Habitat: Falls Church, Va,, May, C. Heinrich, collector; Hamp- 
ton, N. H., June, S. A. Shaw, collector. 
Type: Cat. No. 19245, U. S. N. M. 
Very cloae to Argyreslkia subreticulata Wlsm., but darker in 

rolor hihI (liffcrinfE by the dark dorsal spot in the otherwise pure 

wliit,. lioisril part (.rthcivinc- 

\li, llriniich has l,ir.i this s|»cci.>s fr.ini the l):iik of Hu-stEHii- 
iiilV^^h..! wilh N.-.v/'i n,.-.la„nr Hiisck. 
AlUyri'srIiLii frvmfisccllii ri. s)i. 

h,li,;il i-ah.i, f:,.-,. ,.„i<l lM;,.i vHlowish »lii(r, Aidninii- wilh (vhiu- 

1m-:,' j t, vMili ,l;,rk \.nnui .■imnilnr inns. Tlu.riix ulijtc. Ftirowiim* 

l„.:,,l- ^^hiH, .lM.-,(,.J vMih hjjlil hr.i«M::,n o.itHiir.lly <.l.lj<,u«' bla.'kish 
l>r.>uii.iri':ikfr<>iiil>;i.H:Lllli{n<(>fil<>rsiiriM;^fuiiitlyc'oiitiiuii'illorost]i]r(U(': 
:i >i(.mI:ii, |.:n,illrl. lir-iiMi ,-(ir:ik froiii jiisl Ix'vntid [lii- micliUo of <iori:iiiii 
i,,:n liU,-»is.. 1... fiunili (ivirr.l f<. !i|.i.v.l lliiivl i.l r<.M:i. »h<-r.- il ni.-cts an 
ill-.l,lii,.-.l n-;.riM,T.r f..s, l:i f.„iu ainrtil Umrlh of .\..r^mu; <L|>i<-a| part -.1 
r !,.■ vMiiM -I Liiitfl V MiirM.ir.1 H il ti liri.ii/.v l.r<i« n ; <-i]\-a » liil<' « jl li a few irrcKU- 
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Zelleria haimbachi n. sp. 

Labial palpi, face and head pure white. Antennse white with ill-defined, 
light, brown annulations. Thorax white edged posteriorly and laterally 
with golden yellow; patagia golden yellow. Forewings light, golden yel- 
low with a broad, central, longitudinal, white streak from base to apex; 
outer half of costal edge, apical part of the wing and cilia slightly dusted 
with black; cilia black. Hindwings silvery, whitish fuscous; cilia white. 
Abdomen silvery white mixed with light yellow, anal tuft pure white. 
Legs silvery white. Alar expanse: 12 nmi. 

Habitat: Wenonah, N. J., F. Haimbach, collector. 

Type: Cat. No. 19247, U. S. N. M. 

Bred from short needle pine by Mr. Haimbach after whom this 
striking little species is named. The species pupated June 31, 
and the imago issued July 17. The species reminds one in color- 
ation and pattern of Cerostoma (Abebcea) gerdanella Busck. 

Bucculatriz ilecella n. sp. 

Face silvery white. Tuft and head white mixed with ochreous fuscous. 
Antenna* white with dark brown annulations; eyecaps white. Thorax and 
forewings white, suffused with light ochreous brown scales; two very ill- 
defined faint crosslines of blackish brown scales, one from the middle and 
one from apical third of costa obliquely outwards across the wing; three 
or four small groups of blackish brown scales on the fold; cilia white with 
dark brown basal line. Hindwings silvery fuscous with whitish cilia. 
Abdomen silvery fuscous above with silvery white underside. Legs sil- 
very white, indistinctly barred with blackish brown exteriorly. Alar ex- 
panse: 4 mm. 

Habitat: Victoria, Tex., July, W. D. Hunter, Coll. 

Foodplant: Ilex species. 

Type: Cat. No. 19248, U. S. N. M. 

Probably the smallest species of this genus on record; it belongs 
in the pomifolieUa group. Bred by Mr. Hunter from holly; the 
cocoons are pure white strongly longitudinally ribbed; typical of 
the genus, length 5 nmi. 

IncUrvaria gillettella n. sp. 

Labial and maxillary palpi dark brown, the former with bristles at the 
end of the second joint. Head rusty red. Antennas blackish brown with 
white annulations. Thorax dark brown. Forewings dark brown with 
three silvery white, angulated fascisB, the first from basal third of costa 
inwardly inclined and partly obliterated to near the base of dorsum ; the 
second inwardly inclined from the middle of costa, sharply angulated on 
the cell and thence outwardly bent to apical third of dorsum; the third 
from apical third of costa, strongly inwardly curved, ending on vein 3, 
without attaining the dorsal edge. Cilia brown with white tips. Hind- 



Type: Cat. No. 19249, U. S. N. M. 

This is the largest described American species of this genus, 
nearest to /. oregoneUa Walsingham, but eaoly distinguished l^ 
the pattern, 

Incurvaria Itonlella n. ep. 

Labial palpi yellowish white with a few bl&ck I 
purplish black. Aatennffi brotuy, blackish brown. F 
reddish yellow with a tew scattered black hairs. Th< 
unicolored dark greenish brown with strong bronzy refle 
lights golden; cilia bronsy brown. Hindwings dark pu 
golden scales around the edges; cilia purplish brown. 
broDBy brown; posterior tibise with long silky whitish 
expanse: II mm. 

Habitat: Kaalo, Brit. Columbia, J. W. Cock 

Type: Cat. No. 19250, U. S. N. M. 

Very similar m size and general habitus to 01 
mensia acerifoliella Clemens, but differing gener 
lighter, more greenish color; it is also somew! 
winded. 

The genus Incurvaria has been separated by Mr. Meyrick (Hand 
Hoiik IS!).')) on the iintoiuial filiation in tlu' male, Jind some of 
111,' Kuruiiraii ^]»-v]i-^ as /. a>i„UUo. Iiav.> on lliis gnmii.i l.rcn 
plan-d in tlir p-nus Ti^i.u. Tliis is an<,tlu-r slrikiiiK cas,-, wliMv 
III.- nsr of s.-fomlaiv si-xual Hiararlcrs has caiisiMl ■■iirious mi- 
takes In yfiUTir rlassifii^atioiis: /. aipddbi ami ils allii-s arc a,-ti- 
Iral.'s an.l licnci- .lo nul oven l.d.inf: to ill.' sanu- faiiiilv a> ih,- 
t;..n>is 7\;-.-i; ll..- p'lUTa Thm, and h.currunn may U- I„.s1 mt- 
aial.'d l>y tlu- pn-scii. ■ al..si-ncc <if winii a.ail.'ati.ni. 

Imiirviirlu tyimclla ii. s|>. 

I.:.l.i:,l r>:il!ii p<M<'ii yW-w. AiiT.aiiii-hlii.'k. l':L<'r^iii<llii'a<l MkIh i.<I~ 
ili,-li >.[li.». l\,w.x\ .l;..k iinin^y l,r,,w,i, |■.>M■^. iii^s .lark jjrc.-Tiisl, :iii.l 

.|,,tk },i-.u.rj.' Hiii-lui.it;.-: .i:M-k ininiliOi l>r,>«M uilli IIkIiIit brcuvn ,-ilJa 

//ll',,/--/: Oak SlalioiK i'a., V. Marlnff, C.ill. 

'/•./,"; Cat. \n. 1'.I2^7, \ . S. X. M, 

\ rrv An-r-o U. I 111' loiv-iiin- S]n-rv^ I. ihnulh Husrk, Imt, sinall.-r 
ilaikn-, ninii' Lliii-li in riilor ami at .iri.T iliMiritriiishcd by lb.' 
liirlallir t;nl,|,.„ -i-aliliL-nii tdr InivwiliL's. 
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Incurvaria cockerelli n. sp. 

Second joint of labial palpi light yellow, terminal joint black. Tongue 
black. Antennae black with silvery white tips. Face and head reddish 
ochreous. Thorax dark metallic green. Forewings dark greenish bronxe, 
with strong metallic golden reflection ; at apical third is a large, transverse, 
oval, light yellow spot, touching the dorsal edge and reaching nearly across 
the cell; underside deep blue, sprinkled with golden scales; cilia blackish 
brown. Hindwings deep purplish blue, with base of costal edge silvery 
fuscous and with cilia dark metallic brown. Abdomen dark bluish brown. 
Legs dark bronzy brown. Alar expanse: 11 mm. 

Habitat: Long Peak and Peaceful! Valley, Colorado, Prof. 
T. D. A. Cockerell, collector. 

Type: Cat. No. 19288, U. S. N. M. 

Named in honor of the collector, who continually adds inter- 
esting finds to the National Museum. 

It is close to the following species, /. sedella, but larger, with 
darker head and with yellow, oval spot at apical third supplant- 
ing the transverse white fascia. 

Incurvaria sedella n. sp. 

Labial palpi yellow with black terminal joint and black setae. Antenn® 
bronzy black with white tips. Face and head yellowish white. Thorax 
dark bronzy brown. Forewings dark bronzy brown with a white trans- 
verse fascia at apical third; cilia bronze. Hindwings dark purple with 
basal half of costa silvery white; cilia dark golden purple. Abdomen dark 
purplish brown. Legs silvery, shaded with dark purple. Alar expanse: 
9 mm. 

Habitat: Boulder, Colo., T. D. A. Cockerell, collector. 
Type: Cat. No. 19289, U. S. N. M. 
Taken by Prof. Cockerell on Sedum. 

Prodoxus barberella n. sp. 

Labial palpi brownish fuscous, touched with white. Maxillary palpi 
blackish fuscous. Antenns blackish brown, dotted on the upper side of 
basal half with white and with white basal joint; ciliation in the male 1. 
Face, head and thorax white. Forewings white with blackish brown 
longitudinal markings as follows: costal third with short irregular longi- 
tudinal dashes, which towards apex form three more defined short lines^ 
running obliquely to the costal edge; a large, longitudinal brown dash on 
the middle of the fold, a small one on the cell and a large one beyond the 
end of the cell; an approximate semicircular dorsal spot at apical third, 
an ill-defined series of marginal dark brown spots before the cilia; cilia 
white, dusky at apex and at tomus. Hindwings semitransparent with 
scant, hairlike, dark fuscous scales; cilia whitish fuscous. Abdomen 
blackish brown with whitish anal tuft. Legs dusky white. Alar expanse: 
14-17 mm. 



CHINA. 

Hi A. X. CviDnj,, lh,,;.,„ ../ r:„t..,„..i..,,,i. 
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femora armed beneath on both marginB with three or four moderately 

stout spinee; tarsi with diatinct pulvilli, the basal aegment, eapecially of 
the middle and bind lega, long and distinctly armed beneath, except on the 
apical fourth or fifth which ia occupied by the pulvillua, with a double row 
of short sharp spinulcs; claws with moderately large arolia between them. 
Wings black, or nearly ao, in the anterior half, the anal area very moderately 
fuliginous towards the outer margins, basaily still less so; posterior ulnar 
vein many branched, some of the branches ending in the dividing vein; 
apically the wing s slightly undulate, being somewhat prolonged in the 
marginal area (fig. 1). Elytra for surpassing the tip of the abdomen, about 
as broad as the pronotum and about four times as long as broad, the aides 
subparallel and the apex eubtruncate, being somewhat undulate as in the 



Fig. 1. Rhabdoblatta brunneonigra Caudell. 

Abdomen with the subgenital plate entire and bearing a pair of short 
movable styles; supraanal plate mesially depressed longitudinally and 
apically notched; cerci moderately slender and surpassing the supraanal 
plate by more than one-half of their own length. 

General color brownish black; head and pronotum black, the eyes and 
th^ ocelli light brown and the antennal scrobcc, the mesial portion of the 
elypeus and some of the palpal segments marked more or less with the 
some color. Legs black with the spines a little lighter and the tarsi yel- 
lowish. Abdomen blackish above, beneath black for the entire length 
mesially, laterally yellowish, the }%llowish margins and black central 
stripe of subequal widths; cerci and styles and the wholeof the subgenital 
plate blackish. 

Length: pronotum, 6.5 mm.; elytra, 29 mm.; cerci, 3 mm,; width: pro- 
notum at widest point, 7.5 mm.; elytra at middle, 8 mm. 

Described from one female from Kuling Kiangsi, China, N. 
Gist Gee, collector. 

r.™-- Pnt No. 19125 U. S. National Muaeum. 



In following the work of the late Mr. D. W. Coquillett in Ihe 
MuBcoidean flies, the fact soon becomes obvious to the student 
that he sometimes brought together imder one generic name 
(often by means of artificial characters) several rather widdy 
related forms. TMs indeed was his usual method of proceduie 
where the material before him was meager and yet seemed (rf 
sufficient interest to merit description. I am personally in fam 
of this system because it obviates the danger of making unnec- 
essary generic names and still pern 
cific descriptions. These can usua 
include any and all characters wt 
to be of generic importance. 

The genus Exoristoides^ Coq. is 
Mr. Coquillett' has designated the 
type. Additional material of the o 
recently fallen into my hands. Spc' 
tout* Coq. collected at Plummer's 
Fisher, and at Dead Run, Fairfax 
non, show structural characters v 
doubt that the species is not congei 

The other species, namely, slossonce «joq. seems aouDttuily ooo- 
goncrie -arith joknsoiii Coq,, the. shape of tho third antennal joint 
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beyond second basal cell, bend of fourth vein destitute of stump 
or wrinkle, fourth vein beyond the bend curved gently inward. 
The two species may be easily separated as follows: 

First Vein with at most two or three widely separated setulse 
on outer third, third joint of antenna black, gently concave on 
its front edge, arista shorter than third antennal joints (fig. 1-2), 
= slossoncB Coq. 

First Vein bearing setulse to the number of six or seven on its 
intermediate third only, third antennal joint in part yellow, 
gently convex on its front edge, arista longer than third antennal 
joint (figs. 3-4), = johnsoni Coq. 

HoMALACTiA Townseud. 

Palpi present well developed (fig. 5) ; first vein thickly setulate 
on its outer two-thirds, third vein setulate to a point considerably 
beyond small crossvein, fifth vein bearing three or more bristles 
just beyond second basal cell (fig. 6); lower half of face on sides 
bare, frontal bristles strongly developed, descending to base of 
arista, the lowest ones curving upward (fig. 5); proboscis not 
longer than height of head, fleshy. Apical cell ending close to 
wing tip, either open or closed and short petiolate. Fourth vein 
bent violently inward beyond the bend which bears a short stump 
directly in fine with the fourth vein before its bend. Third 
antennal joint Subdentate on its lowest front comer. Ocellar 
bristles directed forward, head shorter at vibriss® than at base 
of antennae. Vibrissae on oral margin; eyes thinly hairy; front 
tarsi of female distinctly dilated, hind tibiae not ciliate. 

Type: Exoristoides harringtoni Coq. (figs. 5-6). 

In describing thi» unusually marked species^ Mr. Coquillett 
had before him but one specimen which is at present in a poor 
state of preservation. It differs from the specimens before me 
in having the apical cell closed and petiolate. The original de- 
scription of the type makes no mention of the presence of a row 
of several bristles on the fifth longitudinal vein near its base. The 
occurrence of these is a rare thing in the Tachinidae. They are 
found in Polychmtoneura elyii Walton, and Chostoplagia dtripennis 
Coq. and in a few other genera. The latter fact was overlooked 
in my description of Pdychcetoneura but in no-wise affects its 
standing as Chwtoplagia belongs to that group possessing a row 
of macrochaetae on the face. 



» Proc. U. S. Natl. Mus.. Vol. XXV, p. llO. 
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Explanation of Plate. 

Fig. 1, Exoristoides slossonce Coq head 

Fig. 2, Exoristoides slossonos Coq wing 

Fig. 3, Exoristoides johnsoni Coq head 

Fig. 4, Exoristoides johnsoni Coq wing 

Fig. 5, Homalactia harringtoni Coq head 

Fig. 6, Homalactia harringtoni Coq wing 



MOSQUITOES ATTACKING A FROG. 

Bt R. C. Shannon, Bureau of Entomology, 

A bullfrog {Rana catesbeiana), was seen sitting upon a log in 
a swamp at Dead Run, Fairfax County, Virginia, May. 23, 1915, 
and upon it were a number of mosquitoes which arose from his 
back in a small swarm when he moved at my approach. The 
mosquitoes returned as soon as the frog became quiet again and 
resumed their feeding. When first seen the frog appeared to 
be unaware of the blood-suckers. When nearer approach was 
attempted the frog jumped into the water leaving the mosquitoes 
behind. Four specimens were captured and these have been 
determined by Mr. Knab as Culex territans Walk.; their abdo- 
mens were distended and the imbibed blood showed through the 
integument. 

Mr. Knab informs me that there has been considerable doubt 
that CuUx territans sucks blood. In spite of the fact that the 
species is very common in the eastern tjnited States and breeds 
everywhere in smaller collections of water, no definite feeding 
record of it has been made, and it has been doubted if it would 
attack man or other warm-blooded animals. The present obser- 
vation suggests that the species may confine its attacks to frogs 
and perhaps other cold-blooded animals. 



Bt J. C. Crawford. 

This iateresting species was Brst reared by Mr. Marcovitcb in 
1913 when he secured a very few specimens, but during 1914 
it occurred in large numbers and a fine series was sent to me for 
study. 

The species of this genus are very striking in appearance due 
to the lines of cilia on the fore wing and also to the row of bristles 
on the under side of the wing just back of the mar^nal vein. 
Secodella argjrresthlie n. ap. 

Female: Length 3 mm. Deep purple with some greenish tinta; face 
with a deep cross furrow in front of anterior ocellus; head with crowded 
fine punctures, those above ctobs furrow coarser; antenna brown, mespt 
and pedicel purple; first and second joints of funicle subequal in length, 
. each about, one and one-half times as long as the pedicel; third and fourth 
joints successively shorter, together about as long as the club; meao- 
notum with fine thimble-like punctures, those on the acutellum finer than 
on scutum; propodeum very short, with a median carina; winga hyaline, 
upper surface of fore wings with six rows of cilia, three from atigmal knob 
as follows: one running apic ad and close to anterior margin of wing, toneb- 
ing anterior margin before apex of wing, one curving caudad and running 
to apical margin, one running diagonally across wing basad to neftr of 
wing and forming the border of the non-ciliated basal area; two lines run 
from haso of ciliated area to apical margin, one close to posterior border. 
Iho <■' her some cjistancc ant criuil of the fonin'r; liicsixtimrisinatinR ivilliin 
(lie cili;!!!')! area and runrinR to apical margin; lower surf ace of tort; \vini;s 
will] !i riiiv of five or six long curved bristles close to marginal vein at about 
its iniilillc; logs purple, anterior tarKi brown, miflillc and hind tarsi, eviept 

.1/^-/, .- LfnKtli l.S mm. Sirnilar to llip female. 
HubiUU: Ithacil, N. Y. 
//o,--(; ArtjyreMhinnUn-naUUa. 
Tiiik: <at. Xi>. IIHOS, V. S. X. M. 

l)rs<-iibiMl from a ,si-iics fvnn-il l>y Mr. S. Marcovitch. ffoni 
whom it Has received. 
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Two Hundred and Eighty-Fourth Meeting, 

March 4, 1916. 

The 284th regular meeting of the Society was entertained by 
the married members at the Saengerbund Hall, ^arcb 4, 1915. 
There were present Messrs. Abbott, Baker, Barber, Cory, Craw- 
ford, Cushman, DeGryse, Ely, Gahan, Gill, Greene, Heinrich, 
Hunter, Hutchinson, Isely, Jackson, Knab, Kotinsky, Mclndoo, 
Middleton, Popenoe, Quaintance, Rohwer, Rust, Sasscer^ Schwara, 
Shannon, Snyder, Townsend, Turner, Walton, Webb and Wood, 
members, and Messrs. J. M. Aldrich, F. W. Dry, Jacob Gold- 
berg, H. G. Ingerson, A. C. Johnson and H. K. Plank, visitors. 

Mr. E. L. Divens was elected a Corresponding Memb^. 



The following papers were presented : 

THE BERMUDA GRASS ODONASPIS. 

Bt Jacob Kotinsky, 
Branch of Forest Insects, Bureau of Entomology, 

Shortly after arrival in Honolulu in 1904 I discovered thia 
insect more or less heavily infesting Bermuda grass (Cynodon 
dactylon) or ''Manienie," as it is called there. Its habitat is 
mostly underground but invariably on the stem, never on roots. 
Once discovered, it is quite conspicuous by its beautiful, chalky 
whiteness, and oyster shape. It is always lodged under the scale- 
like bracts at the node. 
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low lands, hence the insect depredation is of some economic 
value. It is fortunate, therefore, that this scale ia kept in check, 
to a degree at least, by a parasite. This is a beautiful, tiny, 
metallic green chalcidoid new to science both generically and 
specifically, according to the late Dr. Ashmead. 

The writer was certain at the time that the coccid was unde- 
scribed, and, though he had drawn up a description and prepared 
drawings, failed to publish it, in the contemplation of publiahing 
a paper covering all the coccids of Hawaii, including descriptiona 
of all species found there new to science. As often happens, this 
work was delayed until 1909. Meantime, the late Mr. Craw had 
occasion to refer to the insect in writing to Mr. Ehrhom, who was 
then in California, and called it by my MS. name, and the latt^ 
incorporated it in one of his reports. In this wise the manu- 
script name got into print, but sine description. Meantime 
also, Mr. Brsmner published in the Canadian Entomologist for 
1908 a description of Odonaspis graminia, from grass in Cali- 
fornia, which was so similar to the species in question, that the 
author took them to be identical, especially since he received tbe 
assurance of Mr. Ehrhom to that effect. It was therefore referred 
to by that name in Proc. Haw. Ent. Soc. II, 127. I have since 
been advised by Mr. Marlatt that the species is distinct. Mr. 
Sassccr, of the T', S. liiiroau of RntonioloEV was kind to siipplv 
tn.' wiUi llic slide lie |HV|)urc<i frorii iiiutrriaf oiiKin^iHv sent to t l,V 
.\;Uiiiniil (■(.ll.M't.iori of ( w-nd-.i: 'J-!ios,. m-rv UKcd fi.r tlic foil. .wine 
.lcsciij>li()iL. 

(IdoniiNpis ruihai', ti.^i), 

r.m.il. .r-.i/,; OysliT sh^.pcl „i iiij ( ilifonii ulu>(, full rtmu,. alu.ut I 7,-. 

I , l.,iiy, (l.:r. iiitM. wi.l.s rhalk nhilr; . .n.yi.: at. cIcviitiHl ciul. jMrllv or 

.■i.hivfv ,,,viT,d «:tli Hlij<i>»;ixvilust Htii.li rul.s ulT caMlv. sh:,w c.lu'i cii 
V,.„lr.l -r.lo well ,l.>vHu|.,..l, will, .ln,>.,) n>nii.lHrly .■nH...-iiiK .ui.l s-v,!- 

,.,:,!.■. .\,:..!l f.....,l.:lu hui.-^iilii ( fi'^. 1 >, irrci:iil:,rly rircuhir: hvi.l.m-, 
. ■.-■.■!,( »;l.,,„M,..,rinK "i:,ri;i., ..f l:,.l 7 ,.r S s^'iJEn.-iiIs, iru'l...lii.K ■■;H„l:.i 
li^iir ..I |>yi:iJiiiii], Mi^.l iiM.iilli JKirls. ;ill <if ulii'li art' iii»r<' or l>-s.s lii-avily 
rliiliiii/-vl. I)i:niii(ir :ilniiil O.li.) iritii. I'ii<ii'l-""' fiili-2- vii-«iHl fmiii lH';iil 
'.iw:.r.| uu.U-AU Inl,,.^ l,„,l,. Ijk,. ;, v,TV iiTular irivrrl,.! oulli.i.- of ;. I,,.]!. 

'!.■ - Ill- I - ,-.,rrrs,,.,.„li„j: I., iliv l„r,t:n.., O.Iitl mm. Innj; ov.-r all. 

ti:;i.-. I ^M■\.■ :it li|l^ lof ■■]..W,. ScKiiicnliii sutuio lii.-liTic-t half usv 

.-■VU-.M rr <:m.\:,\ margin. I...U.': J f.:„,<. I,u( AiaMv ilf.isor Uial, 
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rounded raudad, but apparently united, actually separated, like rest of 
pygidial posterior margin enveloped in a 6)my membrane, intervening 

space at base roundly emarginate, 

project hut 10 m caudad of main . ^ — , 

marginal line. Second pair but 
alight, triangular elevations on 
marginal line. Incimoner None. 
Paraphyges: Fairly dietinct at 
sutures of two last segments, 
somewhat clavate c e p h a I a d . 
Plates: None. Spines: One each 
side of median lobea, on dorsum 
and ventrum; also one dorsal at 
anterior end of segmental margin. 
Anal opening: Rather email, 
evidently posteriorly directed, 
circular, central within chitinized 
longitudinally oval area, about 
one-fourth length from base of 
pygidium. Paragenilali: ZgroMps, tour of female, 
the laterals elongate, apparently 
anterior and posterior group united. Anterior 12-17 glands; lateral 29-33. 
Domnl poree: Very numerous, especially on more chitinixed portions of 



>^ 



Fig. 1. Odonaspis ruthae. Con- 



Fig. 2, Odonaspis ruthae. Pygidium of female. 

abdominal segments, arranged in more or less regular rows longitudi- 
nally. Basal thickeninge: None. Ventral thickenings: None. Second 
stage described by author in paper above referred to. 

Type: Material and slide in U. S. coccid collection No. 14089, 
from which this description is made. 



other. 

A specimen (slide) in the Bureau collection from New Or- 
leans, La., on Bermuda grass (T. C. Barber) is in its py^dial 
characters absolutely identical with rutka; except that the «)tire 
bpdy is considerably longer, being oval in outline (0,93 x 0.64 
mm.). Paragenital pores in lateral groups more numerous. 
They may be specimens of this species grown under more favtw- 
able conditions. 

The drawings were kindly made for me under my criticism 
by Miss E. Hart from Mr. Sasscer's photc^raph and slide. 



By W. R. Walton, 

Bvreait of Entomology, Certnl and Forage Insect Invettigationt. 

Our kJiuwlcduc of the iniiscoid par;tsitr,>; of frntsj^hoppcrs in 
Xmlli .\nii-iii';i is cniduiilly liciiij; cnlarjtcd. Si>nn' of llic eciicni 
(iipw kinjwii 1i. lijivi' tliirt liii}jit ;in' :ik follows:' Sdmiphdija. Ori/p- 
Irm. Ih'I'inlld, Tiirln>i>ofla. lliU-ri-plirniii. Aconyio. ;inil I lii.w a.ld 
iinotlu.r. .■i.iistitiiliiig :i new and iiiiiijur peniis and spt-cios. Tli.- 
I'oniur I 1al;i- «n-a) iilfiiSTirc in |)ru|i<isini; in lionor of llu" lat.> H 
W. ('."I'lill'tl whosi- valiuddo prrliiiiin/iry work in the suim'I- 
fiiiiijlv Miiscoidca is iVi-o(jiiizcd l>y m-nrly nil sliidonis. 
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male very narrow, about one-third width of either eye, in female wider 
than either eye. Antennse scarcely reaching to lower half of face, vib- 
rissse rather weak, situated at least the length of second antennal joint 
above front edge of oral margin. Facial ridges almost bare, only a few 
weak bristles on their lower fourth. Cheeks in male almost linear, in 
female not more than one-fourth eye height in width. Frontal bristles 
not descending below base of antennae. Ocellar bristles directed for- 
ward. Wings (£g. 2) whitish hyaline, costal spine obsolete, fourth longi- 
tudinal vein absent beyond the bend, third vein ending in costa close to tip 
of wing, anal vein weak, not reaching posterior margin. Puparium with 
anal stigmata (fig. 4 and 5) projecting, knobbed, closely approximated. 

GoquiUettina plankii, new species. 

Typcy the following new species. 

MaZe. Rather compact, entirely grayish pollinose, nowhere shining, 
length 6 mm. Head hemispherical, slightly wider than thorax, sides of 
front grayish pollinose, clothed with rather long fine erect hairs, orbits 
narrowly edged with silvery. Antennse yellow, the outer side of third 
antennal joint brownish, same slightly longer than second joint (fig. 1-a). 
Arista brown, naked second joint not longer than broad. Gena, posterior 
orbits and facial depression silvery pollinose. Frontal vitta brown, very 
narrow at vertex, widening at base of antennae. All the macrochsctae of 
the head weak. Beard short and grayish in color proboscis and palpi yel- 
low. Orbital bristles absent. Thorax and scutellum concolorous dark 
grayish pollinose. Four distinct vittse, the inner pair narrow and becom- 
ing obsolete near middle of dorsum, the outer pair reduced to triangular 
spots before the suture and short narrow streaks posterior thereto. Post- 
sutural dorso-central bristles three, sternopleurals two, which are scarcely 
distinguishable from the long pilose hairs surrounding them. Pleura; 
cinereous pollinose. Abdomen ovate, cinereous pollinose, a dark circular 
spot surrounding each marginal abdominal macrochaDta. All segments 
bearing marginals, no discal on any segment. Abdominal vestiture con- 
sisting of scattered coarse black recumbent hairs. Wings milky hyaline, 
veins yellowish. Legs, including coxa, yellowish, the femora brownish 
on sides. Pul villi whitish front ones as long as last tarsal joint, claws 
not greatly elongated. 

Female. Similar to male except as noted in the generic description and 
as follows, two pairs or orbital bristles present, frontal vitta occupying 
nearly one-third width of front. Antennae entirely yellow, third joint, 
about one and one-half as long as second. Pollen of superior orbit and 
front with a yellow tinge, posterior orbit about twice as wide as in male. 
Postvertical bristles well developed, nearly as long as ocellars. . Abdomen 
missing in the unique specimen as are the legs with the exception of one 
front femur which is clear yellow in color. Pleurae whitish pollinose, 
sternopleural plate almost naked, excepting the two stemopleural 
macrochaetae. 
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Described from one female and two male specimens, the former 
fragmentary. All reared (from a cage in which undetermined 
grasshoppers were confined) Aug. 8, 1914 at Pasadena, N. J., 
by H. K. Plank of the U. S. Bureau of Entomology, in whose honor 
this interesting fly is named. Type, a male, deposited in the 
U. S. National Museum, Washington, D. C. This species 
bears superficially a close resemblance to Acemyia tibialis Coq. 
but is obviously generically distinct. Nature apparently takes 
delight in demonstrating how closely she can approximate two 
entirely distinct forms. 



REVISION OF MYIOPHASIA. 

By Charles H. T. Townsend. 

In 1891 the \vriter erected the two new genera Phdsioclistay 
genotype P. metallica new species; and Ennyomtnay genotype 
E. clistoides new species (Trans. Am. Ent. Soc. XVIII, 369 and 
371). In the same year Brauer & von Bergenstamm erected 
the new genus Myiophasia, genotype Tachina oenea Wiedemann 
(1830) from Montevideo, S. A. (Muse. Schiz.II, 362). The 
latter authors misidentified Georgia specimens of Phasioclista 
metallica with Tachina omeaj as indicated by Wiedemann's 
description,^ and gave therefrom what they considered to be a 
redescription of the latter species. They explicitly state in their 
text that they had Wiedemann's badly preserved holotype of 
Tachina cenea before them at the time, from which it results that 
their amea is a composite species; and, if this be not sufficient 
for the genotype fixation of Myiophama, their use of the words 
'*Type Montevideo" after the name cenea would seem to fix that 
species as the genotype despite the misidentification principle 
involved.* • 

In 1892 the writer described three new species of this group 
under the names Lcewia globosa (Ent. News III, 129), Liewia 
ruficorniSj Lcema nigrifrons (Can. Ent. XXIV, 77), and Clista 
arnericana (I.e. 78), the last two being in all probability male 
and female of one species. 

^ The combination (in male) of deeply golden-rayed wings, yellow 
wing-veins and deep golden tegulse, with strongly oblique crossveins, 
described by Wiedemann for Tachina cenea, does not occur in any of the 
North American forms seen by the writer. 

' In order to place the genotype of Myiophasia beyond dispute, the com- 
posite species Myiophasia (enea Brauer & von Bergenstamm, 1891, Denk- 
schr. Kaiserl. Akad. Wiss., Math.-Nat. OJ. LVIII (Muse. Schis., II) 
362, is hereby restricted to the speciies Tachina amea Wiedemann. 1830, 
Aussereurop. Zweifl. Ins., II. 298. as represented by the Montevideo (South 
America) holotyi)e. — C. H. T. T. 



In 1905 Aldrich endorsed Coquiilett's disposition of these five 
species, stating that he had examined the types and verified the 
synonymy in each case, and commented on what he considered 
the description of the same species "severa! times under different 
genera, or in the same genus," intimating the foUy of attempting 
to draw descriptions too closely in these flies and pointing out tiiis 
as the worst example of the kind committed by the present writCT 
{Cat. Dipt. N. A. 420, 421 and 427). Such is the history in brief 
relating to the celebrated case of Mytophasia tenea. 

The writer implied in 1908 that the last word had not yet been 
said on this case, stating that several well-marked forms have 
been confused here, and described a sixth new North American 
species of the group under the name Mytophasia scttgera (Tax, 
Muse. Flies 56). He ha^ now completed a study of the external 
adult characters of all the forms of the Myiophasia group repre- 
sented by material in the U. S. National Museum collection, 
comprising 164 specimens. The results of this study are the 
selection of Lceviia globosa and LtevHa mgrifrons to serve as geno- 
types of the two new genera EuUewia and Ennyommopsis re- 
eiiectivcly, and the validation of both Phastodisla and Ennyomma 
ajid their genotypes. Wliile the genus Myiophasia can not be 
ji(i-iili\-('Iy dctcrTiiiiwd in tlic niiscncr of ni;iteri;il from Monto- 
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2. Abdomen much longer than broad, both sexes with a median marginal 

pair of macrochsetse on second segment, usually marginal row of 
evenly-placed macrochsetse on third segment, all macrochsetie decid- 
edly strong; cheeks nearly one-half eye-height in both sexes; front 
prominent in both sexes, the parafacials broad and usually polished 
in male; eyes of male usually not contiguous, the frontalia normally 
visible between them; female front at vertex little less than one eye; 
wings of male normally strongly tinged throughout with deep fus- 
cous-golden, those of female for most part clear; apical cell normally 
ending in exact wingtip, never petiolate, practically always closed 
in male, often narrowly open in female; insertion of hind cross vein 
nearly in middle in both sexes; claws of male normally very elongate 
and lower border of head usually bulged behind eyes; parafacial 
hairs outside marginal row usually vestigal in female, well developed 
in male; male with soft blue-black coat over parafrontals, mesoscu- 
tum, scutellum and first two abdominal segments, leaving rest of ab- 
domen and broad median vitta of first and second segments metallic 

dark green, female without such coat Ennyommopsis (new genus) 

nigrifrons 
Abdomen scarcely longer than broad, female without median marginal 
pair of macrochaeta; on second segment; third segment never wiU^an 
evenly-placed row but only with a median and two lateral maiVial 
pairs, all macrochset© decidedly delicate ; cheeks hardly one-third eye- 
height in both sexes; parafacials never polished and always compara- 
tively narrow, the front normally not prominent but very sloping in 
both sexes; eyes of male normally contiguous, the frontalia not show- 
ing between them; front of female at vertex much less than one eye; 
wings nearly clear in both sexes, apical cell normally ending slightly 
before exact tip and often short-petiolate especially in male; lower 
border of head not bulged behind eyes, parafacial hairs usually marked 
in both sexes 3 

3. Insertion of hind crossvein in male normally conspit^uously nearer 

to small crossvein than to bend of fourth vein, in female usually more 
nearly in middle; parafacialscomparatively very narrow; claws of both 
se:rf;s nearly equal; soft blue-black coat of thorax showing on first 
two abdominal segments in male, not in female. 

EuLCBWiA (jiew genus) globoaa (Subgenus A) 
Insertion of hind crossvein nearly in middle in both sexes; front in 
both sexes slopmg but subprominent, the parafacials considerably 
broader than in preceding; claws of male rather elongate; soft blue- 
black coat of thorax scarcely showing any tinge on first two abdomi- 
nal segments in either sex. 

Eu'cewia madrensia new species (Subgenus B) 

4. Eyes of both sexes absolutely bare of hairs; apical cell well open; eyes 

not contiguous in male, the frontalia visible between them; female 
front at vertex conspicuously less than one-third head^-width 11 



tact; female front at vertex fully one-third heftd-width o 

ably more 5 

5. Abdomeo pollinose in whole or part ft 

Abdomen without pollen, wholly glabroue; both sexes nomtftlly witb 

median marginal pair of macrochsttc on eecond segmeDt 8 

6. Female without and male ivith median marginal pair of macrocluetK 

on second segment 7 

Both sexes with such pair; parafBeial hair rows well developed ia 

both sexes Ennyommti rohusla subsp. madera new subspeciea 

(Subg. A) 

7. Apical cell normally closed; front in both sexes very prominent, antenna 

inserted high; parafacial hairs normally veatigal in female; fmitAUa, 
antenoffi and palpi dark. 

Ennyomma r abulia neomexicana new name for 

Myiopkaxia rod us (a Walton, 1914, Proc. U. S.N.M. 

XLVIII. 179 (nee Coquillett, holotype, 18B7, 

Rev. Tach. 51)— (Subg. A) 

Apical cell narrowly open; front of male not prominent; parafacial bait 

rows well developed; fronlalia, antenns and palpi tight reddish oc 

yellowish Ennyomma robiuta (Sul^. A) 

8. Front of male not prominenl; head nol bulged behind below eyes; 

niiircinal row of miii-rorbii'fjr of IhinI ubdominnl segment clo-ielv 
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both sexes; palpi rufous; front usually still more prominent than in 
preceding .... ^nnyommo clistoidea subsp. sierricola new subspecies 

11. No strong median marginal macrochsets; on second segment in either 

sex; hind crossvein of male in middle between small crossvein And 
bend of fourth vein, that of female a little nearer bend; hairs of 
parafacials outside marginal row normally vestigial, and marginal 
row weakly developed; third and fourth abdominal segments with 
marginal row of equally strong macrochset® . 

Phasiocliata metallica 

Strong median marginal pair on second segment in both sexes; hind 

crossvein much nearer bend of fourth in both sexes 12 

12. Hairs of parafacials normally well developed, especially marginal 

row; marginal row of macrochsetse of third segment often not of equal* 
strength, due to partial development of extra bristles; face, third 

antennal joint and palpi except tips black Myiophasia setigera 

Bristles and hairs less developed on parafacials and abdomen; antennae, 
palpi and face wholly rufous. 

Myiophasia setigera subsp. oregonensis new subspecies 

It is highly important to separate and recognize the above forms 
by reason of their value in geographic ecology. Those who lump 
them ignore their true significance and are blind to the import 
of ecologic and evolutional principles. The impress of the en- 
vironment is upon each of them. When, in the course of time, 
a series of some thousands of specimens shall have been secured, 
representing all the forms of this group occurring in the princi- 
pal ecologic centers of North America, the variation in the environ- 
mental stamp exhibited by the series will furnish us a most in- 
structive lesson in muscoid ecology. As large series as possible 
should be gathered from every variety of habitat. Such plastic 
forms as the present, by virtue of the very conditions which 
make them so difficult to classify, are of far greater biologic 
importance than those which show little change over wide ranges 
of territory or throughout continental areas. It therefore goes 
without saying that we should miss the kernel of biological investi- 
gation, and secure only the chaff, were we to yield to the easier 
alternative of lumping them. 

The following is the distribution of the 164 specimens studied, 
to which are added published records of material not in the 
U. S. National Museum collection, with character of biogeo- 
graphic environment for each form: 

ENVIRONMENTAL AND GEOGRAPHICAL DISTRIBUTION. 

Myiophasia setigera — 2 males, Beulah (8,000 ft.) and Pecos, 
New Mexico (Cockerell); 2 females, Rociada and Santa Fe, 



euge ui iiie uureai. 

Myiophasta setigera oregonensis—-2 females, Corvallis, Or^on 
(t'ordley) and Ormsby County, Nevada (Baker) — Tr&DsitioD 
of the Sierra Nevada region on the borders of the boreal; holo- 
type from Corvallis, Oregon. 

Type: Cat. No. 19574 U. S. N. M. 

Phasiodista metallica — 2 females, Georgia (Morrison); 3 males 
and 1 female, South Carolina (Conradi and Townsend); 1 male 
and 1 female, Maryland (Shannon)— D 
■ Carlinville, Ills., and Inverness, Florida- 
as reared by Forbes in Illinois (Psyche, 
austral, reaching Chesapeake Beach, M 
of Illinois on north, and invading the 
on south; distinctively lower austral. 

Ennyomma clisloides—2 males, Onaga 
Texas (C. R. Jones) — Described from 1 
Humid middle to lower austral prairie n 
Texas localities are on the 96th and 97th 
Also a male recorded from Brookings, S 
gion (Can. Ent. XXIV. 78). 

Ennyomma clixioiden mese/is/s— 29 r 
Knclilcr, New Mexico (Walton)— .Arid upper austral. 

Tiipr: Cat. Xo. 1901.'i V. S. X, M. (Mali-). 

Vi-aya- ;.nii S-m> \'v[vu <lr .Ma.lna in ihr Si,.tT;i .M^hIiv ..V ( In- 
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— Boreal of the northern Appalachian region extending through 
the transition to the dilute edge of the upper austral prairie — 2 
subspecies indicated. 

Ennyommopsis nigrifrons (Syn. Clista americana T. female) — 
1 male, Miami, Florida (Mrs. C. H. T. Townsend); 2 males. 
South Carolina (Townsend); 5 males, Maryland and Virginia 
(Crawford and Shannon); 1 male (TD4394) Holyoke Gap, 
Massachusetts (Townsend); 2 females, Florida and Missouri 
(Riley); 1 female, Missouri (Bureau Entomology) labeled "Par. 
on hickory nut Curculio, 7.22.95;" 1 female, Ruston, Louisiana 
(Hunter No. 1456) — Described from 1 male and 1 female, Carlin- 
ville. Ills. — Humid semitropical to austral and sparingly transi- 
tion lowlands; lower austral in the main. 

Evloswia globosa — 1 male, Inverness, Florida (Robertson No. 
12417), 4 males, Missouri (Riley), 2 labeled "3090. x" and 1 
"3090.O;" 1 male and 1 female, Opelousas, Louisiana; 1 female, 
Louisiana (H. A. Morgan) labeled "From Chalcodermus;" 11 
males and 5 females, Clemson, South Carolina (G. G. Ainslie) 
reared from Chalcodmnua oeneus (TD511 female, 1710 puparia); 
9 males and 9 females, Louisiana, Arkansas and Ada, Oklahoma 
(Hunter Nos. 1326, 1331, 1390, and 1934), mostly reared from 
Anthonomus grandis but also from other weevils; 2 males, Rio 
Piedras Verdes in the Sierra Madre of Chihuahua (Townsend) 
and Chinandega, Nicaragua (Baker); 2 females, Tifton, Georgia 
(Morrison) and Maryland (Coquillett) ; 1 female (TD4291), 
Oak Grove, Virginia (Townsend) — Described from 1 male, Flor- 
ida; also 1 female (TD509) recorded. White Springs, Fla. (Town- 
send) — Humid semitropical to middle austral, reaching edge of 
transition of Sierra Madre region north and south. 

Eulcewia madrensis — 3 males, Colonia Garcia, Rio Piedras 
Verdes and San Pedro de Madera in the Sierra Madre of Chi- 
huahua, 7,000 to 8,000 ft. (Townsend); 2 females. Las Visayas 
in the Sierra Madre of Chihuahua, 7,000 ft. (Townsend) and Mex- 
ico City (O. W. Barrett) — Transition of the northern to central 
Sierra Madre region. 

Type: Cat. No. 19670 U. S. N. M. (Male, S. Pedro de 
Madera.) 

NOTE ON BIOGEOGRAPHIC ZONES. 

For purposes of geographic ecology, the following main life 
zones will be found most convenient and have been used in the 
present paper: 

1. Boreal — Humid mountain areas of cool coniferous forest, 
mainly spruce, fir, aspen, etc. 

2. Transition — Humid mountain areas of open pine forest. 



central Mexico. 

4. Middle austral— Same classification as preceding and jort 
south of it or below. 

5. Lower attstral — Classified same and soutH of precseding 
or below it in altitude. 

6. Semitropical — Practically all humid lowlands in the east 
and arid lowlands in the west, but rising on the humid eastero 
mountain slopes and arid western mountain slopes withia the 
tropics of North America. Includes all of the Florida main- 
land and what has been known as the Gulf strip of the loiver 
austral. Preeminently a citrus-fruit region, severe jfrosts bc^mg 
rare but not unknown. 

7. Tropical — Humid to arid lowlands and hills where frost 
is absolutely unknown. Distinctively a cocoanut and royal 
palm region. 

The above definitions are given because they involve some 
modification of the usually accepted classification. 

The main mountain regions of North America are classified 
in 4 groups: I— Appalachian (the whole eastern system); O — 
Rocky Mts. (West Texas to Athabasca and Alaska) ; III— Sieira 
Nevada (South California to British Columbia including Coast 
ranges); IV- — Sierra Madre (Chihuahua to Central America). 
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In all but one of the more recent classifications of the Chal- 
astogastra this genus falls in the family Cephidae. In the classi- 
fication proposed by MacGillivray^ which is based on wing 
venat on, it falls in the family of Xiphydriidae. 

As the characters in which this genus is like the Cephidae are 
less subject to modification by use they indicate that it should 
be placed in the Cephidae and that the Cephidae are the pro- 
genitors of the Xiphydriidae. 

SyntexiSy new genus. 

In Konow's classification in the Genera Insectorum, this genus falls in 
the Cephini and runs satisfactorily to the genus Ateuchopus Konow from 
which it maybe separated by the filiform antennse and peculiar venation. 

Head seen from above subquadrate, the posterior orbits less than half 
the cephal-caudad diameter of the eye; occiput immargined; malar space 
long, slightly greater than the width of mandible at base; cheeks produced 
ventrally; maxillary palpi long, 6-jointed; labial palpi 3-jointed, short, 
the apical joint as long as first and second, antennse 16-jointed, second and 
third joints subequal, the apical joints filiform; pronotum transverse, 
posterior margin straight with a narrow median emargination ; meso- 
sternum with two accessory sutures which separates ofif a diamond-shaped 
plate, posteriorly; mesopostnotum large; metanotum separated from 
the metapostnotum which is fused with the anterior margin of the first 
tergite; metepisternum and metepimeron elongate, about of equal size, 
the metepimeron indistinctly fused with the side of the first tergite; pos- 
terior coxse contiguous; tibise without supra-apical spurs; claws simple; 
tergites not margined laterally; the ninth tergite long as in XiphydriGf 
but truncate before the apex and produced beyond the truncation; ovi- 
positor very like Xiphydria; subcosta distinctly removed from the costa; 
radial cell incomplete; stigma hyaline medially; basal vein joining first 
cubital cell at about the middle; second recurrent received in the second 
cubital cell, the first recurrent interstitial; transverse median of the fore 
wings received slightly basad of the middle of first discoidal cell; lanceolate 
cell with an oblique cross vein and contracted basally; hind wings typical 
of the Xiphydriidse except the two discal cells are not defined and the 
apical veins are obsolete. 

Type: The following new species. 
Syntexis libocedrii, new species. 

Female. Length to the apex of the abdomen 8 mm.; length of the ovi- 
positor beyond the tip of the abdomen 1.5 mm. Clypeus truncate; supra- 
clypeal foveae deep, punctif orm ; head with large irregular punctures which 
are more distinct and better defined on the frons; median fovea represented 

1 Proc. U. S. Nat. Mus., vol. 29, 1906, p. 569-654. 
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by a very shallow impression; ocellar basin triangular, open below; facial 
quadrangle wider than high; pronotum subopaque with sparse tubercles; 
mesonotum similarly scupltured; mesepistemum and sternum shining, 
under high magnification, very finely reticulate; tibise and tarsi with weak 
short spines; abdomen shining; sheath nearly parallel-sided, obtusely 
rounded apically. Black; mandibles and palpi piceous; inner orbits 
below antennae, posterior orbits behind the eye, posterior margin of the 
pronotum laterally and tergites 2 to 8 on lateral posterior margin, greenish 
white; legs beyond the coxa; ruf o-testaceous ; wings hyaline, slightly milky; 
venation pale brown anteriorly, pallid posteriorly. 

Rose Camp, California. Described from two females recorded 
under Bureau of Entomology, No. Hopk. U. S. 4996a which re- 
fers to a note stating that these specimens were reared from larvae 
and pupse collected in the cells near the outer surface of the wood 
of a large incense cedar (Libccedrus decurrens Torr.). Material 
collected August 8, 1913, and reared June 22, 1914, by H. E. 
Burke. 

Type: Cat. No. 19162, U. S. N. M. 

Two poorly preserved larvae are available for study but they 
are not in good enough condition to satisfactorily describe. How- 
ever, as they appear to lack the cerci which occur on the apical 
sternite below the anal orifice, and have the antennae more like 
the Xiphydriidae it is probable that they are more like the larvae 
of the Xiphydriidae than the Cephidae. 



GOMMENSALISM IN DESMOMETOPA. 

(Diptera; Agromyzida,) 
By Frederick Knab, Bureau of Entomology. 

The small flies of the genus Desmometopa have been repeatedly 
observed under circumstances which indicate a remarkable special- 
ization in habits. There are now on record a series of observations, 
made independently m widely separated parts of the globe, 
which all show that these flies feed upon the juices of freshly killed 
insects; however, unable to themselves kill their prey, they de- 
pend upon various rapacious arthropods, with whom they appear 
to live in more or less close association. 

The Hungarian naturalist Ludwig Bir6 is responsible for the 
first and at the same time most remarkable observation in this 
connection. He observed a species, Desmometopa miniUissima,^ 

^ Described as an Agromyza by Van der Wulp and so recorded by Banks 
(Entom. News, xxii, 196; 1911) . Mik, in thcf article quoted in the following, 
has referred the species to its proper genus. 



he found the small flies, as before in pairs and back to back, 
upon the thorax of the asilid.^'* This strange association of 
these minute flies with the large robber-fly appeared quite mys- 
terious without further knowledge of the habits of the genus. 
Shortly afterward Joseph Mik, in Austria, found a little swarm 
of Desmometopa m-atrum upon the body of a freshly killed worker- 
bee dangling on a spider-thread. The bee apparently had been 
juBt killed by a spider and the little flies, thirteen i 
were eagerly probing about on the body of the bee, pu 
homy probosces among the body-hairs and in particii 
about the roots of the wings. Mik observed them in 
pation for fully fifteen minutes, before gathering th< 
compared their behavior to that of vultures about i 

The explanation naturally suggested by this secon< 
tion is that the Desmometopa found riding on the b 
robber-flies by Bird through this association assu 
selves of suitable food. Later observations, made bj 
ing a short stay at Amboina, confirmed this cone 
seems worth while to give his interesting account in bis own 
words, and to let his other observations on tho subject follow. 
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coinmensalist of Ommatius minor! The insects hopped nimbly 
about the body of the cricket, stopped to feast, ran up onto the 
back of the robber-fly and again descended to the branch, ran 
and flew rapidly about, and could not rest for a minute. 

*lt still remained for me to check the correctness of my ob- 
servations. Afterwards I amused myself for hours, partly with 
these first associates, partly with others found in these woods, 
where Ommatius was far from being a rarity. * * * 

*'In the woods of Amboina I captured the whole of one of these 
partnerships, then first released the AgromyzaSy and afterward 
the Ommatius. It was easy to recapture the robber-fly, as it 
soon settled again at a distance of fifteen or twenty paces, and, 
although now more shy, I could, with sufficient patience and 
equipped with a long-handled net, recapture some individuals 
three or four times. To my astonishment the little flies had 
again all congregated upon its back. 

"I still wanted to determine whether these were always the 
same individuals of Agromyza. For this reason I drove a speci- 
men into the tip of the net and. .with the forceps tore a minute 
piece from its wing; made recognizable in this manner, I per- 
ceived that it came back twice, although upon the second instance 
I had released it at a distance of ten or twelve paces. After- 
wards I facilitated the experiment by simply tethering the Om- 
matius to the end of a twig. 

"However, not every Ommatius has its companion flies; many 
forage about without them. Some harbor only one, some two 
or three flies, but never mOre. 

*The fidelity of the Agromyza is praiseworthy. It does not 
easily change its host. I tethered some robber-flies caught 
flying about unaccompanied to a branch and then released near 
them some of the little flies whose host I had killed. All scattered 
and none adopted the host selected for them.'' 

As will be seen from the foregoing, Bir6 was not aware that the 
flies he had found associated with Qmmatius belong to the genus 
Desmmnetopay but they reminded him vividly of the Desmometopa 
which he had observed repeatedly in southern Europe. When 
collecting he had never found Desmometopa alone, but always 
about the prey of some predaceous insect that had just captured 
a bee, wasp, fly or butterfly. He was first of all impressed by 
the fact that these Uttle flies showed no fear of spiders, but, on 
the contrary, boldly participated in their meals. Later he often 
saw them associated with flower-inhabiting spiders (Misumena 
and Thomisus), as well as with Asilidae. 

"Most frequently I foimd them in the region of Fiume and 
Buccari at the time when Palurus aculeatus blooms. The flowers 



harbor the large predaceous bug, Harpador iracund-us, whieb 
commonly hunts the workers of A-pis meUifica. The pollen and 
sweet juices covering its body attract many Deemometopa 

m-nigrum. As long as Harpactor lies in wait, no flies appeared ; but 
as soon as the table was set, they immediately gathered about. 
It appeared to be their determination to feast only in the pres- 
ence of the hunter, for when I had removed the Harpatior I of- 
fered them the body of the bee in vain; none came to it. But 
I succeeded in deceiving them by placing beside the bee the 
killed bug. Furthermore, they must have a good sense of smell, 
for a dried Harpaclor, or one killed some hours previously, failed 
to attract them. 

"At Singapore I met with Desmametopa flies again in April 
of this year. One night I collected a nest of Apis fiorea Fab., 
var. andreniformis Sm. with its entire inhabitants, and from the 
following noon on single small flies came flying to the dead bees 
and the cells laid out to dry. They were easily recognizable I^ 
the M-shaped mark on the frons and in their movements and 
manner of flight behaved entirely like their European relatives."' 

This last observation induced Bir6 to incline to the beJief that 
the European Desmomelopa also might be attracted, if a large 
quantity of dead bees and comb were suitably exposed. StiD 
another observation made by Bir6 in Singapore is quoted by 
Kert^sz in connection with the original description of Desmometopa 
fingaporensis.* According to Bird's note, this species "lives in 
thp siiTiie miinnor ns (ho European RporioB and appears at onrr 
whriL i. spiilcr „V U.up„vU;- kills a I.e...- 

Murr ivrciilh- Dr. Carl I.uii.lslroiii, in Sttv.i.'n, oonfinncl :. 
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served, four belonged to Desmometopa m-atrum Meig., and two 
to D, m-nigrum Zett. The spider was a full-grown female of Misu- 
mena vatia CI. At that time Lundstrom was not acquainted 
with Bir6's observations and had only read the article by Mik. 
He therefore sought to determine more closely the possible re- 
lation of Desmometopa to the bees. By catching bee after bee, 
he satisfied himself that the flies do not travel with them. Freshly 
killed bees pinned to the flower-heads of- Comus alba failed to 
attract them, and bits of white paper with honey spread on them 
also gave a negative result. Lundstrom concluded that Des- 
mometopa associates with predaceous insects and 'immediately 
after eclosion from the pupa seeks a spider or predaceous insect, 
to remain associated with it thenceforth and feeding only upon 
the remains of its prey." In his opinion it is only in this manner 
that the seeming rarity of these flies, abundant enough under 
proper conditions, can be accounted for.^ 

Finally, C. A. Frost, in a short note, has indicated that in 
America Desmometopa has similar habits, the species observed 
by him {D. latipes Meig.) being indeed found in both hemispheres.^ 
All these observations indicate that commensalism in Desmometopa 
is a well fixed habit, furthermore showing some additional special- 
ization in certain species. 



Under the head of "Notes and Exhibition of Specimens," the 
following were presented : 

MIGRATING ARMIES OF MYRIOPODS. 

By H. S. Barber, Bureau of Entomology. 

Just before dusk one day near the end of May, 1903, a sur- 
prising migration of myriopods was observed by the writer, 
the army issuing from the Redwood forest on one side of a logging 
railroad at Fieldbrook (Buckman), Humboldt Co., Cal., cross- 
ing the track on both sides of a little hollow spanned by a short 
trestle and entering the woods on the other side of the cleared 
right-of-way. The width of the marching army was perhaps 
120 feet, and the width of the cleared right-of-way was about 
200 feet. One could not walk in this area without crushing many 
at each step and it was difficult to count the rapidly moving 

^ Lundstrom, Carl. Om Desmometopa-arternas snyltgastning hos 
spindar och ronnsekter. Meddel. Soc. pro Fauna et Flora fennica, Heft. 
32, p. 100-104. 1906. 

2 Frost, C. A. Peculiar habits of small Diptera, Desmometopa latipes 
Meig. Psyche, vol. 20, p. 37. 1913. 



to be more or less distinct columns. Specimens taken for tlie 
National Collection were of a pale color, less than an inch in 
length and looked like half grown individuals of our eastern 
Fontaria, but have never been determined. 

About two weeks after the observation just described the writer 
saw quantities of what he supposed to be the same species Ijing 
dead at the foot of an exposed vertical bank near where the 
Hoopa Trail crosses Redwood Creek at Bair's Ranch, perhaps 
25 miles east of Fieldbrook and not in the Redwood Belt. He 
believes this mortality could be explained by supposing that part 
of an army similar to that just described was crossing the face 
of this bank when the early morning sunlight overcame them 
and killed those which rolled to the bottom where there was no 
shelter from the sun. In the same way he bad seen other uopig- 
mented inhabitants of the peaty soil of the dark forests au<^ as 
small myriopods, springtails, and even pale, blind beetles stim- 
ulated to violent activity ending in a few moments in death, 
while he was sifting in the bright sunshine. 

Mr. Banks has kindly referred the writer to the paper by 
Bollman 1888 (Ent. Amer. vol, 4, p, 3) where Fontaria virgtniensis 
Dnirv i.f ropoftpd fo havo boon fniiiid crawling on the stirfarr of 
111.. i;Vniuia iij l;ii-Kn. iiiinihiTsat I ).iii:iMs<iri. .\ik,. .lulv 11. iss:, 
(hMv hfiiiu |).Tli;,ps „m- adult ainniiir livv or .■itrlil Inuuln-d vouiii;. 
Tl.c oulv nllHT arcnutils (if su.li mass riiitrraliims of nivrlDji.Mf- 
kli.iuii In Ih.. wiilriaivci,iitiiim.<| in IrlliTS fioni Mr. IVc.l K. 
Hrooks. ilalclJulv lii and .\ui;iis( (i, IIIIIS, iranstiiitliiiK s^l>'>''iiii''n- 
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somewhere in central West Virginia and I think the phenomenon 
is an annual occurrence here. A friend of mine at Gaston, W. Va., 
has informed me that a few 3rears ago an army of the myripods 
invaded and took up their quarters in his strawberry field. They 
were present at the time the fruit was ripening and were so numer- 
ous that it was practically impossible for him to gather his crop 
of fruit. The creatures collected around and fed on the over- 
ripe fruit. I heard of another instance where an army covered 
an old boardwalk and fed on the damp and decaying surface of 
the boards until the discolored portion was all scraped away 
so that the boards looked like they had been newly made."* 



FRAGMENTARY NOTES ON THE LIFE-HISTORY OF THE 
MYRIOPOD, SPIROBOLUS MARGINATUS. 

By H. S. Babber, Bureau of Entomology. 

m 

The large common julid, Sjnrohohis marginatusy as determined 
by Dr. O. F. Cook, is the principal prey of the giant glow-worm 
Phengodes UUicollis Lee, in the vicinity of Washington, D. C, 
and in breeding experiments with this beetle several thousand 
individuals of the myriopod have been used as food. In securing 
this food supply for the beetle larvae some observations have been 
made which it may be well to put in available form. Mr. Coville 
has cited this species (Joum. Wash. Acad. Sci. vol. 3, pp. 81-82 
and Ann. Rep. Smithsonian, 1913, p. 337.) as one of the important 
factors in the reduction of the leaf htter into humus, and has 
alluded to its abundance in restricted localities along the banks 
of the Potomac River near Plummer's Island where these observa- 
tions have been made. 

Throughout the warmer part of the summer the species is to be 
found above ground in the dark woods during daytime, but its 
chief habit is to hide beneath the leaves or imder bark of dead logs, 
except during the night when it is crawling about, eating the 
lichens from the rocks and the weathered surfaces from the logs 
or the bark of the trees. Most of its food consists of decaying 
leaves or rotting wood. Specimens of all sizes from less than 
one inch to about three inches in length can be f oimd under these 
conditions from early May until late fall, but there are fluc- 
tuations in the numbers in which they appear, which the writer 
does not understand. 

^ More recently (July 3, 1915) H. A. Gossard has reported a similar abund- 
ance at McArthur, Ohio, where a species (possibly F. coriacea Koch, — 
Banks' determination) was extremely numerous, covering the ^ound in 
places and causing much annoyance by getting into wells and springs, but 
otherwise apparently not doing much damage. 



Mating 
to find V. 

of both sexes were xaKen in eany may ana cqnnnea m a aeep 
jar filled with ordinary leaf litter and set in the ground. By 
the end of July young had appeared in the jar although it had 
previously been examined without finding egge. At this time, 
however, it was discovered that in most cases the excrement pel- 
lets were not solid but consisted merely of a thin shell surrounding 
a comparatively large cavity in which the small brown-skinned 
egg was lying loose. These pellets showed no external diff^- 
ences from the solid normal pellets cast by large individuals 
of the species, but when exposed to the air for a few minutes the 
color changed slightly on account of the more rapid drying out 
of the thin shell. About a pint of both kinds of pellets was 
placed in tin boxes where they could be frequently examined. 
By the middle of August most of the young myriopods had 
devoured their enclosing pellets and were feeding on the solid 
ones. They measured 8 mm. in length and had seven pairs at 
legs, but some were moulting into a sfightly longer, many-legged 
(35 pairs) form. Before the middle of September they had re- 
duced all of the frass pellets in the tin into a mass of very Suae 
frass and were crawling on its surface seeking other food. Tbe^ 
congregated on bits of rotten wood that were introduced and 
began feeding, but the condition of this rotten wood was appar- 
ently unsuitable, and a few days later all were found dead on 
till- surf.'ici-, many havinK liaii all llicir Wfp oidon ofT l.y thof^c 
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opods may be found indicate that the development of the individ- 
uals to maturity is a very slow process and it is now expected 
that such development from egg to egg-laying adult will require 
four or more years. 

As Mr. Coville has indicated, the r61e played by the species 
is that of a reducer of the waste material in the forest. From 
the pecuHar symbiotic relationship upon which the digestion of 
such myriopods is said to be dependent it would appear that 
anything upsetting the balance of this interdependence would 
react against the myriopod. Under the original continuously 
forested condition of the eastern United States" the distribution 
of these myriopods was probably much more general but now 
they are found in comparatively circumscribed colonies so that 
the chief enemy of the species may be the indirect influences 
affecting the forest conditions. The older myriopods are well 
protected against general predators by a strong acid secretion 
of the lateral pores, but there are two enemies to whom this 
secretion seems to act as an appetizer. The larvae of Phengodes 
appear to feed only upon this and allied myriopods and in the 
combat that follows the attack of one of these beetle larvse both 
the larva and the victim become entirely covered with the offen- 
sive yellow secretion which appears to cause certain death to 
almost any other insect larvae that may be confined in the jar 
with them. Mr. Banks and others^ have described the attacks 
of a small parasitic phorid fly (Aphiochceta Xanthippe Banks, 
1911 = juli Brues, 1908) which appears generally to breed in 
other small julids and whose presence causes very great annoy- 
ance to all sizes of Spiroholtis, yet no observation has been made 
to prove that the fly is actually able to breed in Spirobolus, On 
two or three occasions large sarcophagid (?) larvae have been found 
in dead Spirohohis in the woods, but no proof of parasitism came 
to the writer's notice until Mr. W. S. Fisher told him of the 
attack of a large fly on an apparently healthy myriopod which 
frantically tried to escape, but on which he found several freshly 
deposited larvae. He failed to catch the fly but saved the Spiro- 
bolus for breeding. It lived five days and from it he preserved a 
larva and a pupa of the parasite but unfortunately reared only 

* Knab's short note on this species (Ins. Ins. Mens., vol. 1, 1913, p. 24) 
cites the following references to its habits: 
1884 Lintner, Can. Ent., vol. 16, p. 80. 
1884 Dimmock, Can. Ent., vol. 16, p. 80. 
1908 Brues, Journ. N. Y. Ent. Soc, vol. 16, p. 201. 

1911 Banks, Proc. Ent. Soc. Wash., vol. 13, p. 212. 

1912 Malloch, Proc. U. S. Nat. Mus., vol. 43, p. 459. 



a single female fly and the male is said to be necessary for detcav 
mination in the genua Sarcophaga.^ 

No satiafaetory account of the life cycle of any myriopod has 
been seen by the writer. Much space is given to the embryology 
of a few species, but the food of the young, the time occupied 
by the various stages and the habits of the species are omitted. 
Sinclair (Cambridge Nat. Hist. 1895, vol. 5, pp. 37-38) describes 
the preparation of the nest in which Jvlus lerrestris deposits apd 
seals up its 60 to 100 eggs, and Morse (Ohio Nat. vol. 4, 1904, 
pp. 161-163) tells of a somewhat similar habit observed in Fon- 
taria indiaruB but seems to believe that the eggs are laid tbrou^ 
the generative opening on the second body segment which ute 
present writer believes improbable. 



Two Hundred and Eightt-Fifth MEsriNa, 
April 1, 1915. 
The 2S5th regular meeting of the Society was entertained by 
the bachelor members at the Ssngerbund Hall, April 1, 1915. 
There were present Messrs. Abbott, Banks, Barber, Bdviog, 
Busck, Cory, Craighead, Crawford, Cushman, DeGryse, Ely, 
Fisher, Gahan, Greene, Heinrich, Hood, Hutchinson, Isely, Mc- 
GrcKor. Roh«-rr, SasKccr, Schwarz. Shannon, Snvdor, and Wal- 
KMi, iiu.ii,l„r^;tn.l Mr, A. C. Jul, n-mi. visitor. 

[|| lllr ■.i].<rucr <.( tlir Piv-hI.TII ihr Fil-t Vi(-,.-['r.-M.i.riI 
piVM.Ir.l. 

■|h.' fulbwiii- r.Miliitinn of ihr VM-ruXn-v Ci.iimiil r,-i- ivas n^ul 
anil i.ti niolioii .,f Mr. liarL.T ;..ln|.l,.d: '-TU-M Ihr S.K-i,-tv .■^hall 
-<■< -A-uU- all rnniu.v tv.-civc<l aflcr .lariuary 1st. i!l|.^>. ..thc-r than 

fimil «l,i,!i ^liall \.>- kiinwn :,- li,i. pul.lica1ii.Ti fmid. This fun. I 
ni:.y :,]-,. !..■ inrn.,-,.! l.v |>nv(.i,. Milw.Tiiil ion ,„■ may ho incrcnsnl 
l.y 111.' l.alaiirr nil Land at ill.' .'n.! •■( aiiy HmmI year pn-vi.lc.l ihai 

111.- lA.iiiliv..r iiiill..T(iip.iw..| lli<. tnasurcr l..lranf^f«T>ii.'h 

l>:ilan.'.' I., lli.' nul.Hrali.m fi)ii'L 
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'^This fund shall be invested under the direction of the Execu- 
tive Committee and the income only may be used for publication." 



The following papers were presented: 

A REVIEW OF HENRIKSEN'S GERAMBYGID LARViB IN 
DANMARK'S FAUNA, BILLER III, TRAEBUKKE, 1914. 

B\ F. C. Craighead, 

Branch of Forest Insects , Bureau of Entomology. 

In one of the series of papers* devoted to the fauna of Den- 
mark, A. C. Jenson-Haarup has discussed the longhorh beetles and 
K. Henriksen their larvae. 

Henriksen has given a brief and concise discussion of the ana- 
tomical and biological characteristics of these larvae. Follow- 
ing this is a table to subfamilies, genera and species. These are 
constructed with the idea of quickly identifying the species rather 
than to illustrate any taxonomic relationships. The most con- 
spicuous characters are used. This has been the first attempt to 
formulate dichotomous keys for the whole family, which has been 
avoided by former writers on these larvae. The arrangement 
of subfamilies essentially follows the excellent work of Schiodte. 
Original figures illustrate the chief anatomical characters and 
for nearly every species the dorsal ampullae is figured. In the 
reviewer's opinion too much stress is laid upon the value of these 
ampullae. The arrangement of the iitipressed lines is often in- 
tensified or obliterated according to the manner in which the 
larvae have been preserved. The structure of the mandibles 
and ventral mouth parts is very reliable, and can be used as well 
for cast skins. 

Fifty-one species are treated. A brief description of each and 
the food habits are given. A typographical error occurs under 
Pachyta collaris. It is described with two ocelli instead of five, 
as given in the table. 

A word of comment is necessary on this series of papers de- 
scribing the Danish fauna. They are more or less popular, pre- 
pared for the general public but technical enough to accurately 
identify the species. A large number of volumes prepared 
by well known experts on each subject have been published, cover- 
ing birds, mammals, fishes, reptiles, insects, etc. It favorably 
reflects on a public that can appreciate and demand such 
publications. 



Br J. DoDQLAB Hood, United StaUt Bioloffieal Survey. 

Sexual diflferences of both color and structure are very com- 
mon in Thysanoptera. Usually these differences are minor, 
but they can no doubt be detected in every species. Occadonally 
the antigcny produces a dissemblance in habitus which in a, few 
instances has led to the assignment of the sexes to different species 
or even genera. The dimorphism may appear in any part of the 
body. It concerns the form of the head in Trichothrips flam- 
cauda; the size, form and armature of the three distal segments 
of the fore legs in nearly ail species of Tubulifera; the size and 
structure of the prothorax, particularly in the Phlceothripid*; 
the armature of the pterothorax in the genus Dinothrips and 
of the abdomen in Kakothrips and the Megathripida ; — as wdl 
as affecting in numerous ways several other parts of the body t4 
various species. Thus, ocelli and wings are wanting in the qikleg 
of Chirothrips and Limothrips; and in the males of most Thripoidea 
the abdominal sternites have pale sensory areas of constant form 
and arrangement. Frequently, too, the color of the male is 
radically different from that of the female. 

The antenniE, however, are usually very stable, differing but 
little with sex, among individuals, or even in different species 
of the same genus. Many genera are separated on the strength 
iif sui'h characters: Juid n'C<'n11v a now fainilv has hpcn frcrtefi 
r.ic !«,, i:uroi>c;in si„.'ii.s wilns;. aulriuw .h'p^rr diMirinlv f,;.ui 
\\h- -n,j:,l I, hill i>r llir -rnu|, t.> which \Uvv hck.ti-, 

Th,' n.Tinv],,-,. in Ihr Ciiilril ShiK^S nf ;, >|.rors wli.isr U'}nid- 
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Plesiothrips gen. no v. 

(ir\rjaloSj near; dpiif/, a wood worm.) 

Body depressed. Head scarcely wider than long, usually broadest 
across eyes and constricted behind them, triangularly produced in front, 
sides about parallel between eyes and base of antennse, the anterior ocellus 
completely anterior to front margin of eyes. Eyes prominent, protruding, 
much narrower than their interval. Antennae seven-segmented, the fourth 
longer than the third, the seventh slender, males with distinct accessory 
' 'ring-joint' ' at base of segments 4 and 5 ; antennae of female nearly normal in 
structure, those of male with third and seventh segments small and the 
fourth to sixth elongate and bearing many long hairswhichhaveno analogue 
in the female; sense cones on segments 3 and 4 forked in both sexes. Max- 
illary palpi three-segmented. Prothorax of female about as long as head 
and but very little wider, that of male distinctly shorter; two pairs of long 
bristles at posterior angles. Wings long and slender, the spines on anterior 
margin of fore pair long and slender, barely distinguishable from the fringe. 
Abdomen of the female conical at tip, spines in both sexes long and slender; 
ovipositor vestigial; ninth abdominal tergite of male with a pair of long, 
heavily chitinized, finger-like processes arising from strong tubercles on 
posterior margin, in addition to four pairs of long bristles, of which an 
approximate median pair are shorter. 

Type: Sericothrips ? perplexa Beach. 

In addition to the characters furnished by the antennae and 
tip of the abdomen in the male, Plesiothrips may be separated 
in the female sex from Thrips and Bagnallia by the produced 
head, the position of the anterior ocellus, the elongate fourth 
antennal segment, the narrow prothorax, and the almost com- 
plete absence of an ovipositor. The appearance of ''ring-joints'' 
through an actual breaking up of antennal segments is signifi- 
cant, indeed, pointing to the possibility of evolution in the order 
through an increase in the number of segments. Reduction 
by fusion is of common occurrence. 

Plesiothrips perplexus (Beach) . 

(Plate XV, Figs. 1-4.) 

1896. Sedcothrips f perplexa Beach, Proc. Iowa Acad. Sci., Vol. Ill, p. 

216. (Ames, Iowa; on CyperuSy corn, and grass.) 
1902. Thrips perplexus, Hinds, Proc. U. S. Nat. Mus., Vol. XXVI, p. 184, 

PI. VI, figs. 66-68, PI. XI, fig. 123. (Amherst, Mass.; on grasses.) 
1913. Thrips perplexus, Morgan, Proc. U. S. Nat. Mus., Vol. 46, p. 44. 

(Florida and Tennessee; grasses, sod and cedar.) 
Female {macroplerous) . Both Miss Beach and Dr. Hinds (loc. cit.) have 
written good descriptions of this sex, and Hinds gives four figures. De- 
tailed measurements are given below, and on Plate XV, figures 3 and 4 illus- 
trate the head and prothorax and the antenna;. 



MeasureraentB: Length 1.06 mm.; bead, length 0.123 mm., width 0.133 
mm.; prothorax, length 0.126 mm., width 0.153 ram.; pterothorax, width 
0.204 rom.; abdomen, width 0.198 mm.; wings o( fore pair, length 0.660 
mm., width at base 0.057 mm., at middle 0.041 mm. 

Antenna) segments: 12 3 4 5 6 7 

length M 24 33 40 50 36 60 28 

width M 32 24 22 22 17 IS 8 

total length of antenna, 0. 271 mm. 

Male (macroptcToug) . Length about 0.9 mm. Color blackish brown. 

with tarsi, apices of tibiK, pedicel of third antennal segment, and five or 

six basal abdominal segments yellowish; thorax with orange-red hypoder- 

raal pigment; fore wings brownish gray, nearly clear in basal third, beyond 

which and at tip they are slightly darker. 

Head more slender than in female and slightly longer than wide. An- 
tenmc (Plate XV, fig. 1} with third and seventh segments small, and the 
fourth and sixth elongate and bearing many long hairs; pedicels of segm^it* 
4 and 5 distinctly separated from segments themselves and freely movable 
Prothorax 0.8 aa long as head and about 1.4 times as wide as long. 
Abdominal sternites 3 and 4 with a pair of small, circular, pale areas at 
lateral third; tergite (Plate XV, fig. 2) with a pair of long, heavily ctutin- 
ized, finger-like processes arising from strong tuberclesonposteriormatsin, 
in addition to four pairs of long bristles of which an approximate mediati 
pair arc shorter. 

Measurements: Length 0.88 mm.; head, length 0.120 mm., width 0.115 
mm.; prothorax, length 0.096 mm., width 0.138 mm.; pterothorax, widtji 
O.ISO mm.; Bbdoiiien, wldlh 0.120 mm. 

Ariliinial ^I'timrijl-: I 2 :! ■ P I .:■: :> r. 7 

lriii!ih .«. iM ;f(i :i(J :i r.u :[ n ,s4 [,'. 

[n^v■... AriLc.-. Ausiusl ^,ii.i X.nvuidrr ilirurln. 

M:i>>:trl)u-rns, AlliluT.-^I illiri<l,-.i. 

Finn. hi, (JuilX'V, SrfllrlllhrC ,S. |!lll!l iMnr^^LHi: (l,-|;,nil.. 

Nnwiiilirr 1, I'.li i, C, II. \\illi:iiii^, U'r^V. 

■|\-hiiis>.v. (■|:irk>viU.>, A|iril 2, Aui^ust IH, an. I O.-ii.t.ii 
i:>. i'.HIl ..\[ur;;:mi. 

M:nvl:,n<l. i'liliiiliuTV Islan.l, .lulv L'7 ami Sri-lvrnii.T II 
I'.ii:;. .1, I). II., 2 :■■-. 

hl-(riH <,f CilinilLi.'^. \V■|^lljl.^;l^l,, Xnvinih.T :!, I'll 4 

.1. M n., 2 . v, 

llln...i-.. Anna, Unuil^ ill.^. ( ■arl"*ii,lal.>. < lav Cilv, H;iv:Hia 
Mil!. r\ .Makaii.la. Minicir, n,|in, I'lila-ki. aii.t rrh:in;i. ihroiii-h- 




Plesiothbips Perplexi's (Bb.' 
Fig. 1. Male, left antenna. 
Fig. 2. M&le, segments 8-10 of abdumen. 
Fig, 3, Female, head and prothorax. 
Fig. 4. Female, left a 
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Texas.— Brownsville, December 8, 1910, C. A. Hart, 
In my experience, this species is restricted entirely to g 
where the adults occur throughout the year at the base of tbe 
leaves, in the region of the axils. Morgan records it also from 
cedar, but this record is probably based on a single female which 
had paused in flight. The hfe habits are thus quite different 
from those of the species of allied genera, all of which live in more 
or less exposed situations in the flowers or on the leaves of plants. 
The ovipositor may have degenerated from disuse, the neceaaity 
for the insertion of the eggs in plant tissue to secure protection 
having disappeared with the changed habitat of the insect. In 
this respect, as Dr. Hinds remarks, the species shows a diverg^ice 
toward the Tubulifera, which lay their eggs wholly extem&Uj. 
It should be added that so great is the reduction of the oviposittu- 
that Miss Beach in. describing the species was led to believe 
her specimens all males, whereas they were really all females. 
She directed attention in her discussion of the insect to the de- 
pressed head, the produced front, the position of the ocelli, and 
the elongate fourth antennal segment. 



BvR. A. CcBHMAN, Bureau of Enlomotogy. 

Tbe present paper consists largolv of description-'^ of no 
!^\>i-nr< i.f (■(■i.Iioiiiic iliipnrl:iiicc, Idsrrllirr willi snm,- ii,.tr>o 
picvi.iiisly .li-sci'il.cd spi'i'ifs aii.l ki^iiit;! ;mil tin- <irsi(in;it i..ii ( 
a TH'W Ki'tiii''. 
Cullicplitiiltc.s thurberiw ii. .sfi. 

[| Ii.r :,u-\ ii.iirkums lliis ^u-.jrs i(i very likf fiw/.l'i „ul.,„.h Cr..- 

»liMi v|,i.ijl<l:ils.i h.- ri-U-iTi-<{ \;l'.>lli.i>l<i<>ll.s.]nil in slnirtiirc :iri<l in (!. 

»l \..\uv siirn.n- <if Uii' <r:i,.r :iiia i»;\i<i-\ in lli.- niali' it i^ [u„rr .-Im.m I 

alli<'.| I.I .i);:,.h,.l,n„: Cn—, 
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about as wide apically as long, much shorter than second, anterior exeava- 
ikm pofished, earin« obec^escest, sparsely punctate apically and more 
strongly so laterally; tergites 2-5 similarly punctured, the elevations on 
3-5 nearly impiinctate. « 

Black with mesonotum laterally, scnt^hmi entirely, and postscutelhim 
aptcaMy, rufous; spot below the tegula, mesostemum and pleurae below, 
hind coxse and all femora ferruginous; nmndibles pale at base; pedicel 
beneath and scape narrowly at apex, palpi, front and middle cox», tro- 
chanters, except basal joint of hrnd pair, tegulse and line on pronotum, 
whitish; hind tibise with a yellowish longitudinal stripe below which en- 
tirely embraces the tip, upper side whitish with small infuscated spot near 
base; remaining portions of legs pale stramineous with the hind tarsal 
joints darker apically; wings hyaline, veins and stigma fuscous white 
at base. 

Male. Length 8.5 mm., antenns 5.5 mm. Differs from female as fol- 
lows: face relatively somewhat longer; ocell-ocular line somewhat shorter 
than postocellar line; first tergite about one-third longer than wide, pol- 
ished medially. 

The ferruginous color is paler throughout and embraces the entire 
mesonotum and metapleur» in addition to the areas enumerated in the 
description of the female; legs paler, front and middle pairs largely white. 

Host: Antkonatnous grandis thurhericB Pierce. 

Type locality: Santa Rita Mts., Ariz. 

Type: Cat. No. 19157, U. S. N. M. 

Described from two females and a male reared from larv« 
of the host in bolls of Tkurberia tkespesioideSy the females from 
material collected by Mr. E. A. Schwarz, April 12, 1913, in Stone 
Cabin Canyon and the male from material collected by Mr. 
Schwarz March 12, 1913 at McCleary's Ranch, both localities 
in the Santa Rita Mts. The paratype female is almost identical 
with the type. 

(Pimpla) Galliephialtes grapholithse (Cress.) 

Synonym. — Calliephialtes xanthoihorax Ashm. 

Genus Homaspis Foerster. 

The only character used by Foerster to separate this genus 
from Notopygus Holmgren is the lack of an areolet in the front 
wing. The genotype, H. rufinus (Grav.), has the areolet, while 
Davis's two species and the one described below lack it. Better 
characters for separating the two genera are found in the apically 
impressed clypeus in Homaspis and its slender legs, the hind 
tibiae being much longer than their femora, while in Notopygtia 
the hind tibiae are very stout and hardly longer than their femora. 
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HotnasplB nlgripes, a. sp. 

Distinct from either of the two species described by Davui in ita Imbw 
size and its Isi^ely black legs. 

Female. Length 16 mm. Head transverse, the temples rather brcMd 
&nd strongly rounded; ciypeus hardly more than a fourth as long as wide, 
sparsely punctured and obscurely transversely rugulose; eyes nearly 
touching the mandibles, parallel within and broadly, weakly emargiDate; 
face nearly twice aa wide as long, gibbous immediately below the antenikK, 
flat below, rather coarsely, densely punctured; front impressed on each side 
above the anteunffi, scupltured like the face but smooth in the impree- 
sinna; vertex and temples weakly punctured; ocell-ocular and postocellar 
lines equal and somewhat greater than diameter of lateral ocellus; thorax 
weakly, densely punctured, notauli rather weak; propodeum with ei^t 
areas, five basal and three apical, areola and petiolar area separated, 
areola polished, the other basal areas weakly punctured and apical areas 
more or less transversely rugulose; spiracle oval; abdomen slender, tic 
sides very gradually divergent nearly to apex, weakly punctured; first 
tergitcfour times as Ion gas apical width, parallel sided before the spiracles, 
which are placed somewhat beyond the middle, half as wide at spiracles ss 
at apex, dorsal carina; weak, fading out shortly beyOnd the spiracles, 
but with a weak median impression extending somewhat further; second 
tergitc about two-thirda as long as first with weak median impression; 
third and fourth subequal to second, fifth only about a third bx long as the 
others, mostly hidden above; wings without areolet; nervetlus broken 
slightly above middle; hind tibia; somewhat longer than their tarsi and 
almut ;i third lonRcr thiin thi'ir temorn. 
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Female. Length 15 mm.; antennae 12 mm. Differs from virginiensis 
Cush. as follows: antennce black with an obscure indication of a pale 
annulus about two-thirds of the way to tip; tapering apically, flagellum 
45-iointed (in type of virginiensis tips of antennae are broken off) ; propo- 
deum with middle area transversely rugose at top of posterior declivity, 
spiracle rather large oval (in virginiensis the spiracle is small and round) ; 
scutellum and postscutellum, tegulae and spots in front and below, yellow; 
hind coxae black, front and middle coxae yellow, testaceous at base; all 
trochanters yellow, those of hind legs somewhat darker; front and middle 
femora testaceous, yellow at base and apex; hind femora black, yellow 
at base and apex; front and middle tibiae and tarsi pale testaceous, the 
tibiae yellow at base; hind tibiae yellow at base, black at tip, their tarsi 
yellowish, the joints apically infuscate; abdomen piceous-black with 
apical segments and ovipositor yellowish; first tergite apically, second 
entirely, except an obscure dark spot on each side of middle, and basal 
half of third testaceous ; first tergite similarly though less coarsely sculp- 
tured, its sides arcuately divergent beyond the spiracles (in virginiensis 
the sides beyond the spiracle are at first concave then arcuate) ; second 
tergite with carinae weak, more finely punctured; remaining tergites pol- 
ished, minutely punctured. 

Type locality: Cornwall, Idaho. 

Type: Cat. No. 19299, U. S. N. M. 

A single specimen taken by C. V. Piper on August 1, 1898. 

(Monoblastus) Trematopygus calirose (Viereck). 

The types of Monoblastus caliroce Vier., described from speci- 
mens reared by the present writer from Caliroa cerasi, run in 
Davis's table to this genus, and agree very well with his descrip- 
tion of fusculosiLs Davis. Davis's description is based on the 
male sex only. Before me are the two females and the male 
of the type series of caliroce Vier. together with a male and a 
female taken by me on cherry trees badly infested with pear 
slug at North East, Pa. The males have all of the characters 
mentioned in the description of fusculosics and in addition have 
the apical tergites somewhat infuscated. The females differ 
from the males in having the wings somewhat paler, the first 
tergite red except the extreme base and the carinae, the apical 
tergites red, and the pale color of the coxae, mandibles, trochan- 
ters and tegulae more reddish. 

Trematopygus eriocampoididis n. sp. 

In Davis's table to the genus this species will run to fusculostis Davis, 
but differs from that species and caliroce (Vier.) in having the abdomen 
entirely black. 

Female: Length 5 mm.; antennse 6 mm. Face polished, sparsely, min- 
utely punctured, and with a very small, rounded tubercle medially below 



cste and prominent; pronotum laterally polished, minutely punctate aad 
somewhat rugulose; mesopleura polished, punctate below and anterioriy, 
a short, broad impression in the position of the Htem&uli, prepcctsl csriu 
distinct and approximating the anterior edge of the pleura aboat faaU 
way up; metapleura sparsely punctured anteriorly, scabrous posteriorly; 
propodeal eariiue strong, basal median and lateral areas polished, all otiur 
areas, especially the apical ones, more or less roughly sculptured i first 
tergite about as wide apicaily as long, dorsal carinie sharp and extending 
two-thirds of way to apex, polished between carinie, otherwise punctate, 
especially laterally toward the apex; second tergite basally fine, ragutosB' 
ly punctate, apicaily together with the remaining tergites minutely pttno- 
tate, polished; ovipositor nearly perpendicular, barely extending above 
the dorsum; siibdiscoidal vein of hind wing nearly interstitial with lower 
end of nervcllus. 

Black, with coxe black, the front and middle ones pale at apex; masdi- 
bk's al hase and tegula? pale; clypeus piceous at sides; abdomen more or 
less reddish on the sides apicaily; legs red with trochanterB, front aad 
middle femora apicaily, front and middle tibia; and tarsi and bind tibic, 
except aiiices, paler; hind tibiic at apex and hind tarsi fuscous; wiop 
duRky, veins and stisma fuscous. 

Mull-. Very like (he female with a somewhat greater tendency to red 
111! c'o\;v .iml abdomen, nnil with thr ;intennn' pnler Iwnfiith at base. 

V,,,. h„;,l,hi: Xnrili i'iisl, I'a. " 

■/■»,- I'M- N'". i"i.-ii. r, S. X. M. 

l),-riil-o,i Iniiii siv !■( i<^ iiiid Inin iiial,... i(J.uiiiji„ii,.,. \,,. 

|li;i:il ukci: liv rhr wnu-r AuiriisI 2(i :in.l Sr|)!. .">. 1!U 1 r.ii .■Iji-nv 
m-is li.iillv irifrsK'il l)\- Ihr i.i'ar .-Iul;, |):ii,l1 vpr -; in lli.^ act .^r 
.ivipuMlillB ill .i lU'iiliv fuii-sniivll shin. 

■jlii- s|«.ir» sIk.ws »,ii.(. vaiiaii.iii in ll l.-r ..f ill,. ai,.|,.rn™ 

i.n.l c.™ 11,1 ill III,. «,.ul|.l,iiv ,,|- 111.' |,r 1,1,1 i,r,-i,,,. plain,.. 

„n,l n.|.ait,.j, tl„. ..,.l„i- va|.yii,K hnvanl r,.,l,li»l,-|,i< ns iiii.l til,. 

I'ai.aiM',''. ,. Nliil.il- -,.in,. ,.,iri..,i- :.l. 'laal ,.iia|.a,.|,.rs. In il,i, 

|„ I,., 11,1 i. i,.iv >l„,ii. 111,. 1,1, .at ai,.a. l.,!,,]: aln„,«t ,.nl'ir,.h 

,.i.|ii,.,.i,..|, an. I ill,. 111. I, >n,.. II iiiiil t-s- n,, iiiii,.li slmrt,.,. aial 
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Genus Omorgus Foerster. 

The following table indudes those species of the genus the 
types of which are in the National Museum, and shows the 
afl^ities of the two new species described below. 

Table of Species. 

1 . Posterior orbits slopiag roundly inward behind the eyes 2 

Posterior orbit straight and broad 6 

2. Hind tibise white at base and in the middle with a black annulus near 

the base and another at the tip, the two connected below by a reddish 
stripe; hind basitarsus white at base, front and middle coxse mostly 

reddish phthorimae^B n. sp. 

Hind tibise reddish, sometimes infuscated near base and at apex. ... 3 

3. All coxiE red; scape beneath not pale; nervellus curved outward and 

not broken; fovea of second tergite much nearer to base than to 

spiracle ferrugineipes Ashm. 

Some or all of the coxse black; fovea of second tergite but little nearer 
to base than to spiracle 4 

4. Front and middle coxsd red, hind pair black; abdomen largely red, 

the first and second tergites tipped with red polychrosidis Vier. 

All coxse black; abdomen normally entirely black but sometimes red- 
dish laterally toward apex, the first and second tergites always 
black 5 

5. First tergite with a punctiform median impression somewhat in front 

of the spiracles, the segment in side view swelling rather abruptly 
from this point backward; ovipositor three-fifths as long as abdomen; 
hind trochanters black; wing veins fuscous; nervellus broken some 

distance above anal vein lortricidis n. sp. 

First tergite without a median dorsal impression and gradually swollen 
apically; ovipositor half as long as abdomen; hind trochanters red; 
wing veins rufous; nervellus not broken, the trace of the subdiscoidal 
vein interstitial nolw Ashm. 

6. Hind and middle femora infuscated; scape not pale beneath; ovipositor 

three-fifths as long as abdomen; nervellus broken well above anal 

vein; large species, 8 mm epinoiice Vier. 

Hind and middle femora red; scape pale henath; ovipositor half as 
abdomen; nervellus straight subdiscoidal vein absent; small species, 
4 mm nigridncia Ashm. 

Omorgus tortricidis n. sp. 

Very closely allied to nolcR Ashm., but easily distinguished from that 
species by the characters given in the table to species. 

Female. Length 5.5 mm.; ovipositor 2 mm. Head opaque granular 
and clothed with white pubescence; clypeus slightly elevated and with a 
shallow median impression, sparsely punctate; malar two-thirds as long 



aa basal width of mandibles; eyes very shallowlyemarginftte within; thorax 
opaque granular with scattered faint punctures; propodeum with strong 
carinx, areas granular, the petiolar area transversely rugulose posteriorly 
and deeply excavated, areola barely angulate at the costulte, baaal middle 
area minute quadrate; areolet minute, with the outer cross veto bullat«d 
apically; nervellus distinctly broken some distance above anal vein; first 
tergite with a punctiform impression medially soraowbat in front of the 
spiracles, the segment in side view swelling somewhat abruptly from tbi* 
point backward. 

Black with all coxfc and hind trochanters black, rest of legs, mandibles, 
and scape beneath rufo-testaceous, the front and middle legs somewhat 
paler, the hind tibiie slightly infuscated apically and near the base; tegul* 
yellowish; wings hyaline, veins and stigma fuscous. 

Male. Length 5 mm. Differs from the female but very slightly. 

Host: Polychrosis mteana. 

Type locality: North East, Pa. 

Type: Cat. No. 19155, U. S. N. M. 

Described from a large series of both sexes reared by the authw 
and his associates, Dwight Isely and E. R, Selkregg, from the 
above host under Quaintance No. 7Sd5, during the season of 1914. 
This species has been previously recorded from the same host 
by Johnson and Hammar (Bur. Ent. Bui. 116, Part II, p. 48) 
as Omorgus nolo; Ashm. race. 

The species varies more or less in nearly all the characters men- 
tioned above, especially in veiiational .nnd propodoal rharartcrs. 
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Black with the coxae and basal segment of posterior trochanters black ; 
mandibles, palpi, trochanters, except as noted above, and tegulse, whitish; 
posterior tibise white with the apex and an annulus near the base black, 
the two connected beneath by a reddish stripe; hind basitarsus white with 
apex black; middle tibia; and tarsi with same arrangement of color as in 
hind legs but the black replaced by fuscous; all femora and front tibise 
of varying shades of rufous, the hind femora darkest and front tibiae 
lightest. 

Male. Differs from the female largely in the more contrasting colors of 
the legs, the lack of annulation on the middle tibiae, and in having the 
basal middle area of the propodeum reduced to a triangle connected with 
the areola by a single short carina. 

Host: Phthorimaea operculella. 
Type locality: Pasadena, Calif. 
Type: Cat. No. 19156, U. S. N. M. 

Described from 4 females and 6 males reared from the above 
host by J. E. Graf in November, 1914, under Chittenden No. 

This species varies in the following manner: one of the females 
has the sides of the abdomen beyond the second tergite largely 
red; the size and form of the basal middle propodeal ares varies 
in more or less reduction from the type; and some of the males 
show a rather distinct color pattern on the middle tibiae. 

Genus Xenoschesis Foerster. 

The only species originally included in this genus and there- 
fore the genotype is Exetastes fulvipes Grav., so placed by Jemil- 
ler (Ber. Ver. Augsberg, vol. 31, 1894, p. 147). The same species 
was selected by Kriechbaumer as the type of his genus Glypto- 
centrus and by Viereck as the type of Polydnetis (Foerster) Dalla 
Torre and Polydnetus Thomson. The genotype of Polydnetis 
Foerster as fixed by Woldstedt is Notopygus resplendens Holm- 
gren. This species is shared as a genotype by Prosmorus Foer- 
ster, by fixation of Thomson, and, through its variety polita 
(Foerster) Kriechb., by Erigloea Foerster, by fixation of Viereck. 
All of the above was pointed out by Viereck (U. S. N. M., Bui. 83). 

Examination of specimens of the genotypes, fulvipes as deter- 
mined by Schmiedeknecht and resplendens as determined by 
Roman, convinces me that they are congeneric. Therefore 
Polydnetis Foerster, Polydnetus Thomson, Glyptocentrus Kriech- 
baumer, Prosmorus Foerster, and Erigloea Foerster are all syno- 
nyms of Xenoschesis Foerster. 

As to the position of the genus, I prefer to place it with the 
Banchini, rather than with the Mesoleptini. It should be noted 



character. The genotype and reapletuUnt lack the 
white of the two American species described below one lacu mow 
and the other has them well defined. 
Xenoac^eala slmaoiue n. ap. 

Agrees fairly well with the description of limatut (Cresa.) but diffoa 
in having the propodeam cariaate. 

Female. Length 11 mm,; antennis 10 mm,; ovipositor 0.5 mm. Clypeus 
a third as long as wide, broadly truncate, transversi 
face nearly twice as wide as long, densely, rather , 
pecially medially, slightly elevated above; malar sp 
aa basal width of mandibles; eyes sinuate within and 
jointed, apically attenuate; front densely, minutt 
and vertex polished, impunctate; thorax and prop( 
densely, finely punctate, the atter short audgibbous 
carina: strong beyond the apical carina but aubobso 
carina weak, obsolete outside the lateral cariiue, ari 
median area weakly defined and minute, petiolar are 
oval; wings with areolet; nervellus broken slightly a 
deeper Ihan wide, subpolished, very r 
;ilj(mt llirci'-fifdis as wide at ,ipcx a^ 1 
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with the carinae weaker, the areola open behind, legs with the 
eolors of the tibise, especially of the middle legs, more contrastingi 
tergites 1 and 2 i>elatively wider. 

Xenoschensis gracilis n. sp. 

Female. Length 11 mm.; antemis 8^ mm.; ovipositor barely exserted. 
Differs from alossoruBf described above as foilows: 4ilypeu8 somewhat 
shorter; face uniformly densely punctate; fla^ellum 33-iointed; propodeum 
not gibbous above, without carinse except lateral carinae at apex, smooth 
and impuQctate, spiracle round; nervellus broken below the middle; abdo- 
men wider than deep, polished, sparsely, weakly punctate; tergites relatively 
longer, the first about half as wide as long and without dorsal ridges thou^ 
with a weak median furrow, spiracles at middle, fifth nearly as long as fourth ; 
hypopygidium not reaching apex of eighth tergite. 

Black; clypeus and mandibles whitish; teguke and wing bases pale fusco- 
testaceous; legs rather pale testaceous, hind femora apically and their 
tibise and tarsi throughout blackish; otherwise as in slossona. 

Type locality: Pranconia, N. H. 

Other locality: Banff, Alberta, Canada. 

Type: Cat. No. 19303, U. S. N. M. 

Two specimens, the type collected by Mrs. Slosson and the 
paratype without other label than the number 458. 

The paratype differs from the type in no way except that the 
areolet is somewhat petiolate. 

Prosmoridea, new genus. 

The sinking of Prosmorus (Foerster) Thomson into synonymy 
with Xenoschesis Foerster leaves Prosmorus (Foerster) Davis 
without a name. It is for this that I suggest the above name, 
designating as the genotype Prosmorus elongatus Davis. It 
differs from Xenoschesis in having the propodeum completely 
areolated, the apical carina tuberculate above on each side, in 
lacking the emargination of the eighth tergite in the female, and 
in having the sheaths of the ovipositor very broad. It resembles 
in habitus much more closely Cidaphrurus and Banchus and should 
probably be placed with the Banchini rather than with the Me^o- 
leptini. From the two banchine genera mentioned it differs 
in the complete areolation of the propodeum, the strong prepectal 
carina, the small oval propodeal spiracle, the petiolate first tergite 
with its spiracle at about the middle, the position of the fracture 
of the nervellus which is at or below the middle, the simple claws 
in the female, and from Cidaphrurus by lacking the scutellar 
thorn. In Foerster's table it runs to Banchus. 
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Bassus carpocapste Cuah. 

Since the writing of the description of this species, when <M>ljr 
the female was known, a single male has been reared by tltt 
author from codling moth material collected in 1913 at Vieniu, 
Va. This differs from the female in having the testaceous color 
of the head confined to the orbits, malar space, clypeus, and 
mouth, being practically obsolete on the anterior orbits; only 
the second and third tei^ites are rufous an4 the latter is some- 
what infuscated at the apex; the hind coxs are more largely black 
and the hind femora infuscated. This male is in the National 
Museum collection and is indicated by a red label marked: 
cf Cush. det. 



THE GENUS SECODELLA IN NORTH AMERICA. 

By J. C. Crawford. 
This eulophid genus which has the hairs of the fore wings in 
part arranged in characteristic rows is also peculiar in having 
the under sid« of the fore wings furnished with a row of long hairs 
situated on the disc of the wing just back of the central portitm 
of the marginal vein. This latter character I have observed in 
no other genus. 

KEY TO THE KEMALE8 



St'f.xlilhi iiisiiiiiiini [J SI.. 
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but originating on disk of wing; under side of fore wings with a row of 
about 7 long hairs near marginal vein; legs metallic, tarsi whitish. 

Male. Length about 1 mm. Similar to the female except in secondary 
sexual characters. 

Type locality: North East, Pennsylvania. 
Host: Polychrosis viteana. 
Type: Cat. No. 19653 U. S. M. N. 

Described from seven specimens under Bureau of Entomology, 
Quaintance No. 10905, R. A. Cushman, collector. 

Secodella acrobasis n. sp. 

Female. Length about 1.25 mm. Violaceous with some bluish reflec- 
tions; first joint of funicle no longer than pedicel, all joints of the funicle 
short, hardly longer than broad; club about as long as the last three joints 
of the funicle combined; mesonotum finely weakly reticulated; wings hya- 
line with three lines of hairs from stigmal knob as in previous species; 
basal half of the area between the two rows directed apicad, without 
bristles; two rows of hairs near posterior margin, one discal row; under side 
of fore wings with a row of three or four long hairs posteriad of middle of 
marginal vein. 

Male. Length about 0.8 nun. Similar to female excepting secondary 
sexual characters. 

Habitat: Monticello, Florida. 

Host: Acrobasis nebulella. 

Type: Cat. No. 19654, U. S. N. M. 

Described from one female and nine males under Bureau of 
Entomology Quaintance No. 10540. Reared by J. B. Gill from 
over- wintering larvae of the host. 

Secodella rugosus n. sp. 

Female. Length about 3.25 mm. Dark brown with propodeum and base 
of abdomen more distinctly greenish; head and thorax, especially the 
parapsidal areas and scutellum, more purplish; first joint of funicle much 
longer than the pedicel and much longer than the second joint, the latter 
about as long as pedicel, third and fourth joints of the funicle successively 
shorter, the fourth subquadrate; club about as long as the third and fourth 
joints of the funicle combined, the last joint without any sign of spicule; 
head and thorax coarsely reticulated, the reticulations on the axillae, parap- 
sidal areas and scutellum finer; propodeum long, with a median and 
lateral carinie and in addition irregularly rugulose; laterad of the spiracles 
with thimblelike punctures; wings hyaline with the same number of rows of 
bristles as in the previous species but the discal row basally curved toward 
the rear of wing and meeting at its base the row next caudad of it; rows 
of long hairs on under side of wing in rear of marginal vein, numbering 
ten; legs metallic, apices of the tibise testaceous, tarsi whitish. 



Secodellft vlridls n. ep. 

Female. Length about 3 mm. Bright pMOj first joint of fookb 
about twice as long as pedicel, the following joint! 9UCoeOTiveljd«cMMinf 
in length, the fourth about aa long as the pedicel; club about m long M 
last two joints of funicU combiood; head and thorax very finely inliM 
lated; propodeum short, with a median carina; ninga hyaline, with tha 
three usual rows of hairs from stigmal knob; a short dise&t row of liain 
joins the posterior ot the two apically directed rows frwM atipnal knob 
at about its middle; two rows of haire near poaterior margin of wing, Ifciia 
short discal rows; the surface ot the wing aloag eaeh side of all row* «f 
hair is without hairs; row of hairs on uaderside of wing near majgiBal 
vein numbering about four; legs brown, femora with greMtiah tinge; tas« 
whitish. 

Male. Length about 2 mm. Simitar to the female. 

Type: Cat. No. 19656, U. S. N. M. 

Described from eight specimens under Bureau of ElnioiXMilogjr 
No. 2610, reared January 19 and 22, February 8, 11, 13, 19 and 
24. 1886; the note for these specimens cannot be located at prw 
ent so type locality and host cannot be given. 

Iii.lrv tlir lir;iain!: of ■'Nulcs ;Lii.i JAhil.itini) of S,„-,-iin..,,> 

A NKW .SPKCU,.S OK" S IKNARKS. 



OF WAsanwran, volume xvii, im5 145 

and a fainter one below it, a faint presiigmal mark, not distinct, between 
median and radial sector; the space between median and cubitus is dark, 
except for three interruptions; nearly all other veins, especially the cross- 
veins, have little black spots at intersections and also between intersec- 
tions. The hind wings are marked very similar to those of S. irroratus 
but the spot near the cubital fork is larger and reaches up to the subcosta; 
behind the median band there is one large spot on the margin; the stigmat 
band is narrow on the costal part, and then much broader and reaches 
obliquely to the hind margin; the apical spots as in S. irroratus; between 
the stigmal and median bands there is near the hind margin, a large oblique 
mark, its upper point directed toward the median band. In fore wings 
the costals are all crossed, in the hind wings about six near the base are 
crossed. Expanse 130 mm. 

From Abyssinia, D. Daona. It differs from S, irroraiua (of 
which I have seen the type) in the spotted vertex, the less marked 
fore wing, and more heavily marked hind wing, and presence of 
large spot between median and stigmal bands. 



A NEW SPECIES OF MYCETAULUS 

(DipterOj Sepsidce.) 

By Nathan Banks. 
Mycetaulus pulchellus n. sp. 

Head yellowish or rufous, ocellar area black; thorax above and below 
wholly yellow or pale reddish yellow; abdomen dark brown or black, shin- 
ing; legs pale yellowish, unmarked, except that the hind tibia? are rather 
infuscated on the basal half. Abdomen with fine, short, dark hair mostly 
on the base; head and thorax with long black bristles, six across vertex, 
and two proclinate ocellar bristles; thorax with about fourteen, and four 
on edge of the scutellum, the median pmir very long. Wings hyaline, veins 
brownish, a black spot over the ends of the second and third longitudinal 
veins; posterior cross vein about two-thirds its length from the margin, 
and one and a half its length (or more) from the anterior cross-vein. Hal- 
teres white. Abdomen short and broad, convex, acute at tip. 

Length of body 3 mm., of wing 3 mm. 

From Falls Church, Va., September 28, and Glencarlyn, Va., 
October 7. But one species has been described from North 
America, M. longipennis Loew from British America; it has 
basal dark spot on the thorax, and the metanotum and pectus 
dark, and the costal cell is also darkened. The genus, though 
resembling Sepsis and Nemopoda differs in lacfing auxilliary 
vein, or rather the auxilliary is united to the first vein. It differs 
in appearan<;e from Piophila, and in that the fourth vein is not 
bent up at anterior cross- vein. 



/, Andrena carltni Ckll. Sucking Sap. 
Mr. Banks exhibited specimens of this species which he found 
sucking the sap from maple stumps at Falls Church, Va., on the 
14th of March and later dates. So intent or so intoxicated 
were they that they did not fly on repeated sweeping of the net 
in catching the flies, and a number of specimens were taken 
up with the fingers. All were males. 

2. Syrphus fiskeri Walton, in Virginia. 

The author exhibited a specimen of this fly, described from 
Pennsylvania, which he had taken at Glencarlyn, Va., 14 Jul;', 
and so determined by Walton. 

3. Apterous Females of a Caddice-fly. 

Specimens of Philopotamus distindua Hag. were exhibited, 
mostly taken by Mr. Shannon near Plummer's Island, Md. 
The male was normally winged, but the females had the 
merest rudiments of wings. Since winged females of this species 
are well known, Mr, Banks considered that this apterism was due 
to some local cause, possibly operative only the present t 

4. Color in Hibernating Chrysopa intermpta Sch. 
Til- ;iutlinr sIkiw,.! s|vcii]i,.iis -if lliis ralluT uiH'nmr.mn chr 
|,Ki luL-n liuiirin Ihc i>;is( uiiiliT liv Mr. M.-Alvc ;H Ml. \'.ti 
\ ,1. -]-|i.- s|.r.ii,u.iis w.-tv I'oTirul in .Irv U-ny,-.-^ rliimiiiK U. -., U, 
iiv... M;iiiv of 111.' s].cnini>(is \u-y,- uniniirk.'.l. I.ui :i niiml..T 
:, iiM.iv ,„I,..s-<.M,.i.MVc |)(LtNTii nrivlinrirkintrsnii I i„. I„.;i,i 
(l,..r:i\. |.n»il,lv ,luc I.I iV.isI, .i]ir li.'ui .y n:]<U>U Ina.l, Xn s 
hie \:iH^ilinii li:is I.cti rrronlrd in nlli,'r clu-vsoiiiJ.-. nud hil„.| 
liMd ux- nvrviuuslv iinkiK.wn in ll)is snn-ir.. 
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of Dr. Ewing's is the first record of the genus in America. Such 
is not so. Stoll, in the Acari of the Biol. Cent. Amer., published 
over twenty years ago, describes a species from Guatemala 
(Nicoletiella neotropico) . 



PUPA OF BRACHYPALPUS FRONTOSUS Lw. 

By H. L. Parker, 
Bureau oj Entomology, 

A puparium of this rather conmion syrphid fly was found by 
the writer February 18 last on top of the mountain range lying 
south of Hagerstown, Md. It was under a growth of the moss 
Polytrichium ohioensis and was placed in a tin box and kept in 
a moist condition indoors. An adult fly emerged March 15, 
which was determined by Mr. Walton as Brachypalpus frontosus 
Loew. The puparium proper is 11 mm. long, of the usual syrphid 
shape, namely that of a pear flattened on one side, without 
lateral appendages and brownish in color. The anal end is pro- 
duced in a distinct cauda about 4 mm. in length, bearing at its 
base three or four pairs of filamentous lateral appendages. 



CAPTURES OF THE SYRPHID FLY, MERAPIOIDUS VIL- 

LOSUS BIGOT. 

By R. C. Shannon, 
Bureau oj Entomology. 

This fly has been recorded but three times, so far as the writer 
is aware, and recent captures by him and others may be of inter- 
est. Six specimens were taken at sap of sugar maple March 13 
and 14, 1915, at Dead Run, Fairfax Co., Va. On the latter date, 
Mr. McAtee also topk a specimen on a maple bud on Plunmier's 
Island, Md., and Mr. Banks on the same day took two specimens 
at sap of swamp maple at Falls Church, Va. Four days later 
Air. Greene and the writer each took a specimen at Dead Run, 
one at sap and the other resting on the trunk of a beech tree. 

Bigot described this genus and species (Bull. Soc. Ent. de France, 
1879, p. L) from Georgia. Williston recorded a specimen from 
Georgia (North American Syrphida, 1886, p. 244). This speci- 
men and another collected by Morrison in North Carolina were 
the only examples in the National Collection. Metcalf (Syrphidae 
of Ohio, Ohio State Univ. Bull., Vol. XVII, No. 31, p. 96. 1913) 
records three specimens from Ohio, two of them taken April 



AN UNUSUAL' COLOR IN A HORI/eT'S NEST. 

By L. O. Howard. 

Recently the Bureau of EntCHnology has received as, 
of the nest of the bald-faced hornet (Vespula Ttuxculata Ljnnaeus) 
from Mr. Arthur D. Addison of Waahington, D. C. This nest 
was collected between Maesachusettf and Cathedral Avenues 
and ia reniarkal:4e inasmuch as it ia irregularly striped wibh 
vivid blue. The blue stripes seem to be precisely of the same 
texture as the mottled gray covering of the neat. It is pre- 
sumed that the blue stripea in thia neat were made from a land 
of building paper which workmen commonly use in the buUdings 
in the suburbs. Mr. Addison notes that thia nest was far removed 
from any building and it is doubtful where the wa^w could have 
found accesa to such paper. 



In discussing this paper Mr. Crawford stated that4t was not at 
all uncommon for nests of thia hornet to have stripes in them. One 

v.Tv nflcn firiils lu-sK li.-iiriiif: ;i frw wry >ni;.l! wliitc slriiK--^ nvi- 
.!<.,itly ,n;i.U> wiu-li th,. vva^ps iii>r.,v,T ;i supply "f wliil.- p^^]>rv. 

■\-Uv \:.linii;.l Musi'tmi li;is ..n rxhil))! ;. very fin.- cx.-iiMiilr nf 
.■n|niv.l hi>l riorii H^.ii,,. l'<.imsylvaiib. In this .■xainpl.' lli.-r.' i- 
-o lur.rU IV.I tliMi lii<- 11,-1 iiuy l.rll.T Ik- .Wmb.'.l as In-iittr n-i 
wiih liiuyisli -iripfs. In lliis, !).i- I'l.Inr apprars lo !>.> ,Uu- lu ih.- 
vsa-l-- li:n iii^' r.~r,\ rr.hu- fur l\u- tiVA,m{nrt\lv of ibcir pajK-r. 

In liM- M]munii nf Mr, (Vawfcnl llii' <U-\]nufi is <lur \.> Wu- rn„- 
r,-t,llrMi..|i nf wnik liv I ht' W,l-[>- alnriL' a l.air.iw >1 ripn, 1 lifii I [mil 
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SOME GENERIC CORRECTIONS IN THE OPHIONINiC. 

By S. a. Rohwer, A. B. Gahan and R. A. Cushman, 
U. S, Bureau oj Entomology. 

Tribe Anomalini = (Nototrachini) 
Genus Anomalon Panzer. 

Anomalon Panzer. 1805, Fauna Ins. German., H. 94, p. 15. 

Type. — Anomalon crueniatus Panzer. Monobasic. 
Syn. Trachynotus Gravenhorst. 1829, Ichnn. Eur., vol.3, p. 713 

(nee Latreille). 

Type. — Ophion foliator Fabricus. Monobasic. 
Syn. Nototrachys Marshall. 1872 Trans. Ent. Soc. London, p. 260, 

new name for Trachynotus Gravenhorst. 
Syn. Ochlerus Gistel. 1848, Naturg. Thierry, p. xl, new name for 

Trachynotus Gravenhorst. 

When Panzer propoi^d Anomalon cruentatus in 1805 he estab- 
lished Anomalon as a monobasic genus. Anomalon cruentatus 
Panzer has remained in the literature as an unknown species. 
The only note which indicates its identity is that of Gravenhorst, 
1829, Ichnn. Eur., vol. 3, p. 720, where under the discussion of 
Trachynotus foliaior he states that he has received specimens 
labelled Anomalon cruentatus Panzer and that this is a black 
variety of foliator but he considers that cruentatics of Panzer is 
different from foliator because the ovipositor is longer than in 
the specimens of foliator which he had. By consulting the 
figure of cruentatus given by Panzer we can say that this species 
undoubtedly belongs to the genus Nototrachys^ and from the speci- 
mens and literature available we are inclined to believe that 
cruentatus of Panzer is the same as or extremely closely allied 
to foliator Fabricius. 

This information makes it necessary to consider Nototrachys 
and its various accepted synonyms as synonymous with Anomalon 
Panzer, and to change the tribe Nototrachini to Anomalini. 

Therionini = (Anomalini Ashmead et Auctorum) 

Genus Therion Curtis. 

Therion Curtis. 1839, Brit. Ent., vol. 16, p. 736. 

Type. — Ichneumon circumflexus Linnsus. Original designa- 
tion. 
Syn. Exochilum Wesmael. (1844) 1850, Bull. Acad. Sci. Belgium, 
vol. 16, pt. 2, p. 119 and 122. ^ 

Type. — Ichneumon circumflexus Linnsus. Monobasic. 
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Inasn 
jkxus L 
posed fc 
antedate 
a s>-nonym of Therioti Curtis, the two genera being isogenotypic. 

Since Anomalon has to be used for Notolrachys (see above), 
the Tribe Anomalini of Ashmead and authors should be known 
under a name derived from that of the oldest genus which it con- 
tains. This ia Therion, therefore the Anomalini of Ashmead 
and authors should be designated as Therionini. 

Genus Erigorgus Forster. 
Erlgorgus Forster. 1868. Verh. Naturhiat. Ver. Preuss. RheiDland, 
vol. 25, p. 146. 

Type. — Anomalon (Erigorgtii) carinalum Brischke. Monobaaic bj 
BrJHchke in 1880. 
Syn.BarylypaFoTBteT. 1868. Verh. Naturbiat. Ver. Preuea.Rhein* 
land, vol. 25, p. 146. 
Type. — Anomalon (Barylgpa) genatis , Thomaon. Included by 
Thomson in 1892 and designated by Viereck in 1911. 

According to Szepligeti and Schmiedeknecht the types of the 
above mentioned genera are congeneric. It is therefore neces- 
sary to sink Barylypa of Forster to Engorgus, aa Erigorgux has 
line proi'cdence. 

The Kriqoriimt of Srhinicdoknrclit, Opusc. Ichnn.. vol. 4, 1908, 
|>. MM. is'ivil'lKiiil ;i n^n.icliiil iii:i„imrli :is uc :irc ri-.l sijHirj,.|,i |v 
(■iNiiIni- «itli t)ii> u'<'ini> uv lirsii:,!,' li. [in-imM' 'A n:n,u- U-v r 
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At the close of the regular program Mr. Burgess, being called 
upon told in detail of the methods used and the success attained 
in the colonization of tte egg-parasite of the gypsy-moth, Anas^ 
talus bifasciatuSy in Massachusetts. 

Mr. L. H. Worthley and Mr. I. W. Davis, visitors, were in turn 
called upon by the President and responded briefly. 



THE USES OF CERTAIN WEEVILS AND WEEVIL PRODUCTS 

IN FOOD AND MEDICINE. 

By W. Dwight Pierce. 

Large quantities of pupal cocoons of a weevil were recently 
received by the Bureau of Chemistry from the American Consul 
at Constantinople under the name of trehala manna, an edible 
substance. Although there is some little literature on the sub- 
ject it is mostly very inaccessible and practically unknown to Amer- 
ican entomologists. A complete bibliography of the chemical 
phases of trehala has been prepared in the Bureau of Chemistry 
and was very kindly loaned the writer by Mr. C. S. Hudson. 

It is not common for an insect to produce a substance which 
is edible for man, and that a weevil should be the maker is a 
matter of especial interest. 

The first reference in literature properly classifying the maker 
of this substance is contained in a note by Guibourt (Revue et 
Magasin de Zoologie, 1858, ser. 2, vol. 10, p. 276) entitled "Notice 
sur une matidre pharmaceutique nomm6e la Trehala, produite 
par un Insecte de la famille des Charan^ons." He states that 
the cocoon is used for food in the Orient as commonly as salep 
and tapioca are used in France. His material was received from 
Roumelia and probably originated in Syria. Guibourt names the 
producer of these amylaceous cocoons Larinus nidificanSy but 
does not supply any further description. 

About the same time as the publication of Guibourt 's note, 
M. Berthelot made a chemical study of the product and pub-» 
lished an article entitled "Sur le trehalose, nouvelle espdce de 
Sucre" (Comptes Rendus de TAcademie des Sciences, vol. 46/ 
June 1858, pp. 1276-1279). This substance trehalose is analogous 
to cane sugar, with the formula CJ2H22OU as indicated by modern 
chemistry. At ordinary temperatures it retains two molecules of 
water of crystallization. The properties are quite fully discussedv 

It is interesting to note that trehalose was first obtained from 
the ergot of rye, that it is derived from many species of mushrooms, 
from Aspergillus niger, and also from the resurrection plant 
(Selaginella lejndophylla) , » 



their inner surface composed of a smooth, bard, duslcy layer, 
external to which is a thick, rough, tuberculated coating of a 
greyish- white color and earthy appearance. They are made 
on the stems of Echirwps and sometimes contain spiny portions 
of the leaves. The maker of the cocoons seen by him is Larimu 
macuUitus Faldermann a species closely related to nidificofu, 
as later defined by Capiomont and Leprieur. Larinita maculatm 
occiiTH in European Turkey, Caucasus, Persia, Barbara' and 
Portugal. 

Hanbury cites Dr. Honigbei^r aa saying that these insect 
nests are imported into Lahore from Hindustan, and that trehola 
is abundant in the shops of the Jew drug-dealers of Constanti- 
nople, where it is frequently used by the Arab and Turkish physi- 
cians in the form of a decoction, which is regarded by tbem 
as of peculiar efficiency in diseases of the respiratory organs. 

In the above cited work Hanbury also calls attention to the 
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In their monograph of Larinus, Capiomont et Lpprieur (Ann. Soc. 
Ent. France, ser. 5, vol, 4, 1874, p. 65) give a full description 
of LarinuB nidificans Guibourt. They cite its origin as Syria 
and Persia. The cocoon is said to taste sweet and to swell in 
water without completely dissolving even after long boiling. 
It contains 66 per cent of a sub^ance similar to sago, a little 
gum, a small amount of inorganic mineral matter, and 28 per 
cent of the sugar called trehalose. The natives use it in a decoc- 
tion against b'ronchial catarrh and as a food like tapioca. The 
sago-like substance has been chemically named trehalum. It is 
a tasteless carbohydrate, with the formula CsJIisOsi. 

A very concise summary is also given by Bargagli (Rassegna 
Biologica Rincofori Europei, 1883-7, pp. 110, 111) of the habits 





Fig. 1. Larinus nidificans. Pupal cells. 

of the weevil and of the nature of its cocoon. Bargagli cites 
the names of the substance of the cocoons as thrane, thrale, trehala, 
tricara and tricala. The cocoons are gathered before the weevils 
mature. 

The specimens exhibited are the Larinus nidificans Guibourt 
as defined by Capiomont and Leprieur. Fragments of the 
plant were submitted to Mr. Paul C. Standley and determined 
by him as a species of Echinops. 

The genus Larinus is confined in its habits to breeding on Com- 
positse related to the thistle. The larvae usually feed at the 
base of the flower head and then construct a cocoon (fig. 1) This 
cocoon is made by abdominal excretion, and causes the larva to 
diminish considerably in size during its construction. 

Gervais and Van Beneden as well as other authors quote Gerbi's 
reference to the use of the larvae of Rhinocyllus antiodontalgicus 
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the origin generally of the cocoons of very diverse structure and 
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My interest in the subject was awakened in 1902, by finding 
the larvae of Ccdogaster lituratus Dietz, which are external feeders 
and cover themselves with their own dung in the manner of the 
larvae of Lema. It was found that these larvae of Ccelogaster 
were completely enveloped in a transparent viscous coating. 
Later, opportunity was found to investigate the production of 
such a secretion in the larva of Hypera punctata,^ conflicting 
statements having been found in the literature. Thus De Geer* 
and Lacordaire,' discussing the larva of Hypera, state that it is 
covered with a viscous substance which aids it in locomotion 
and enables it to cling to its food-plant. Goureau could per- 
ceive no such viscous substance and asserted that the larva moved 
and maintained its position solely by means of the series of ven- 
tral tubercles. He believes that the open-meshed cocoon was 
spun as in lepidopterous larvae.* 

Ferris, in his earlier writings on the subject, takes issue with 
these authors and asserts that in Cionus^ and Hypera^ the viscous 
substance is secreted from a papilla situated basally on the upper 
side of the twelfth body-segment and that the substance is car- 
ried forward by peristaltic movements of the body. This papilla 
is stated to be ordinarily hidden, but protrusile. Ferris states 
that the cocoons are formed of this same viscous substance, drawn 
from its source by the aid of the mandibles and palpi. We find 
the positive assertion that the threads of the open-meshed cocoons 
of Hypera do not come from spinnerets near the mouth, but are 
drawn from the gland at the base of the twelfth segment. The 
statement of Ferris, that the viscous secretion of the larva of 
Hypera proceeds from a tubercle on the twelfth body-segment, 
appears to have been very widely accepted and is repeated even 
in works of recent date. We find it, among others, with Taschen- 
berg,^ Bargagh^ and Lumardoni.^ But the impression gained is 
that these statements are not based upon original observation. 

^ The name Hypera is used here in the broader sense as synon3rmous with 
Phytonomus, over which latter it has priority. 

* De Geer, Carl. M^moires pour servir a Thistoire des insectes, vol. 5, 
p. 233. 1775. 

' Lacordaire, J. Th. Introduction k TEntomologie. vol. 1, p. 103. 1834. 

* Goureau. Note pour servir k Thistoire du Pnytonomus rumicis. 
Ann. Soc. Ent. France, ser. 2, vol. 2, p. 49-59. 1844. 

* Ferris, Edouard. Notes pour servir k Thistoire des Cionus. Ann. 
Soc. Linn. Lyon, vol. 2, p. 25-29. 1850. 

* Ferris, Edouard. Notes pour servir k I'histoire des Fhytonomus et 
des Phytobius. M6m. Acad. Sc. Lyon, ser. 2, vol. 1, p. 93-106. 1851. 

' Taschenberg. PraktLsche Insekten-Kunde, part 2, p. 123. 1879. 
> Bargagli, Piero. Rasegna biologica di rhincofori eiu'opei. Bull. Soc. 
Ent. Ital., vol. 15, p. 319. 1883; vol. 16, p. 165. 1884. 

» Lumardoni, A. Gli Insetti nocivi, vol. 1, p. 339. 1889. 



ular threads of viscous substance were drawn forth from the anus 
by means of the mouth-parts, and there could be no doubt as to 
the origin of at Icftst the bulk of the material. Finally, dissec- 
tions of Hypera larvie showed an enormous development <rf the 
malpighian tubes; just what one could expect t-o find under the 
circumstances. 

Ferris evidently could not aftei'ward verify the presence of the 
tubercle he had indicated in his earlier writinKs as the source of 
the secretion. In his great work on the larvte of the Coleoptera.' 
which I have only recently had opportunity to 
only find no mention of the tubercle, but in com 
eral genera the positive statement that the seen 
issues from the anus. Under Hypera (p. 385) wt 
ing: "They have the faculty of secreting from t 
laginous and viscous substance which spreads ov 
very thin layer, principally over the ventral su 
tively aids them in maintaining their position, 
stance, wholly insoluble in water, tut it should be, 
when they are about to transform to attach the 
point, either upon the food-plant itself or to ai 
nally they employ it to surround themselves with an elegant invft* 
ularlv rcticuiato cocoon constructed bv drawing forth the muri- 
hiirr'ii. Thivd.is l,v the -.u.l of lli.-ir nmn-lihlcs /m.! palpi ami tir 
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C. V. Riley took exception to this statement and in contradiction 
says: "PA. jmnctaius spins with its mouth, bracing itself against 
the part of the cocoon already formed while constructing the re- 
mainder. The silk issues from the spinneret in a very perceptibly 
liquid condition, but soon hardens, . . ." The employment 
of the viscous secretion from the anus to aid in locomotion is in- 
dicated on the preceding page.* 

This observation by Riley, of the employment of the labial 
spinneret by the larva of Hypera in the construction of its cocoon, 
is partly corroborated in a recent paper by Folsom, who says: 
''The actual spinning is done with the mouth. ... At inter- 
vals the supply of silk fluid in the mouth gives out ; then the larva 
reaches back to the end of the abdomen and by an assiduous 
process of nibbling secures a new supply of silk fluid from the 
rectum, and resumes its spinning. This performance always occurs, 
and can be observed easily with a hand lens in the earlier stages of 
cocoon-spinning. Riley and J. A. Osborne were each partly cor- 
rect in their accounts of the spinning.'*- 

These statements, finally, are again opposed by C. N. Ainslie, 
who is quoted by F. M. Webster as follows: ''Instead of spinning 
the silk from a gland that opened into its mouth, as was supposed, 
the fluid from which the silk is made is taken into the mouth ap- 
parently from a gland in the caudal segment. The larva applied 
its mouth to an opening or gland close to the anus."' 

In conclusion may be mentioned an observation by Montandon, 
recorded by Bourgeois, that the larva of Herpes porcellus (Byr- 
sopid^e) makes a reticulate cocoon similar to that of Hypera and 
composed of an anal secretion.* 

The statements by Riley and Folsom, that the larva of Hypera 
spins from a labial spinneret, should not be denied altogether. 
But it appears certain to me that the bulk of the cocoon-forming 
substance is produced from the anus and primarily from the mal- 
pigfaian tubes. Perhaps the lesser supply from the silk glands has 
some special function. Not improbably it is applied as a coatuig 
over the coarser threads from the rectum, to make them insoluble 
to water. I have noted that the larva passes its mouth along the 
threads after they have been drawn out and put in place, and it 

^ Riley, C. V. Report of the EotoinologiBt. Rept. Cc m. Agric. for 
1881 and 1882, p. 174, 175. 1882. 

« Folsom, J. W. The insect pests of clover and alfalfa. Univ. Illinois 
Agr. Exp. 8tat. Bull. 134, p. 161. 1909. 

' Welnter, F. M. Prdiminary report on the alfalfa weevil. U. S. 
Dept. Agric, Bur. Ent., Bull. 112. 1912. (P. 23, quotes C. N. Ainslie,) 

* Bourseois, J. Contribution k I'^tude des metamorphoses de V Herpes 
porcelltLsLtSicoTd. Bull. Soc. Ent. France, 1906, p. 94-v5. 



NOTES ON NORTH AMERICAN CHLOROPIDiV (DIPTERA). 

J. R. Mallocb, 

lUinoia Slate Laboratory of Natural History. 

In a paper which presented a generic i 
Chloropidte' I described an insect which at 
as a possible variety of Chloropisca glabra 
varietal name clypeata. Since writing that 
a number of specimens of clypeata from diffe 
examination of these has convinced me that 
cies that is distinct from glabra; clypeata sh< 
in a specific instead of a varietal sense. 

The species is distinguished from glabra h 
aging 3 mm., and by the differently shaped l 
is comparatively longer and narrower than i 
converging appreciably less from front ocell 
The fore tarsi usually have the whole of i 
basal portion of the second yellow, whereai 
are blackened except, rarely, the base of the 
also is Efifrallv ^'olJow, verv rarelv slightly brownish. 
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of segments very narrowly yellowish, most noticeably so on the posterior 
lateral angles. Legs entirely yellow. Wings clear, veins fuscous. 

Frons slightly wider than either eye; triangle very large, occupying 
the entire frons with the exception of a narrow stripe on each side of 
nearly same width as the anterior ocellus extending almost to the anterior 
margin, where the sides converge, forming a rather obtuse apex; frontal 
hairs weak; those on the lateral submargiaal line of triangle most dis- 
tinct; thitd antennal joint large, slightly longer than broad, rounded at 
apex; arista almost bare, slightly longer than width of frons anteriorly; 
profile of head slightly retreating towards mouth; cheeks linear, barely 
distinguishable. Disc of mesonotum with short, rather closely placed, 
blackish hairs; scutellum rather short, less noticeably flattened and more 
rounded than in most species of the genus, disc with several short black 
hairs, the apical pair of bristles rather widely separated, not cruciate. 
Legs slender; fore tarsi not broadened; sensory area on hind tibiae half the 
length tibia. Inner cross vein of wing distinctly before apex of first vein; 
third and fourth veins almost straight; penultimate section pf fourth vein 
about a third as long as ultimate section of fourth and subequal to last 
section of fifth. Length, 1-1.5 mm. 

Type locality: Monticello, June 30. Paratypes from Center- 
ville, August 16, and Mohamet, August 6, — all in Illinois. 

C. grata Loew differs from parviceps in having the frontal tri- 
angle gradually tapering from vertex to anterior margin, the 
cheeks nearly as broad as third antennal joint, the scutellum con- 
spicuously flattened, bare, with noticeable ''rim," and the apical 
pair of bristles closely placed and generally cruciate; also differs 
in several minor respects. 

Genus Gaurax Loew. 

• 

* Through a mistake in selecting the type of the genus Neogaurax 
the writer, in the paper already referred to, inadvertently created 
a synonym of Gaurax^ as its type possesses the generic characters 
of Neogaurax, It thus becomes necessary to rename the genus 
which contains the forms having the scutellum much elongated, 
flattened dorsally, and ending in an obtuse point, and I here pro- 
pose for it the name Pseudogaurax, with the genotype Gaurax 
anchora Loew. 

In describing 2 new species of Gaurax I take the opportimity of 
presenting a synoptic key for the separation of the described 
species of the genus. I am indebted to Prof. J. M. Aldrich for an 
opportunity to examine a specimen of G. ephippium from Mrs. 
Slosson's collection. I have added dorsalis Loew and pilosula 
Becker to the species already included in the genus as they ob- 
viously belong there. I have taken the former in Illinois, but the 
latter I have not seen. I am indebted to Professor Aldrich for in- 



KEY TO SPECIES. 

1. WingB not entirely hyaline, either with a spot at apex of second TCia 

or with a distinct infuseation S 

Wings entirely hyaline S 

2. WingB with a small black spot at apex of second vein (Toronto, Can.}. 

pteudoaliffma Johntai 
Winga with their greater portion infuscated Z 

3. Thorax and Bcutellum black (III.) 

Thorax mostly yellow and scutelliiin entirely si 

4. Third antenna! joint black; mesonotum withoi 

humeri (N.H.) 

Antennicentirely yellow; mesonotum with awhi 

5. Halteres yellow. 

Hal teres with at leaat thcknobblack 

6. Sciitelium black (Pa. III., N. H.) 

Scutcllum yellow (N. H.) 

7. Legs entire yellow (N. H., Vt.) 

Legs with distinct black marks 

8. Thorax p\cr:-y black, lower half of plcunc and si 

apiealii, n. q>. 

Ttini:,v :,T,.i sr„trlluni yU-nv. .iUr of rnrs.moliiiti with bliick m.irks 

i''i ■ (<■--(;< '..^- i,.if« 

TIm.kin ail. I s .|Il,ui (;I„s.-.> l.l.LI-k |].:I.). . I.;!,..<:.!,l lU.U-T 

<;:iiinix;ipic..Iis, ti. -|>. 

r,»>,,l. Cl, ,.-.-- l.liLik. llr;i.| ..r:inj;.-v.'llmv; oivi,iut and (ront.il- 
tiiiiTiiilr ^l..^>\ l.hiik, sul,.- cf friiiis pi.s1rrjorlv lir.ittnisli; fii.-e «hili«li 
Mlii.u, :iTi(i-lili;r vrll.i-v, liiinl jiiijit. rc^.iilisli :,\...vc: clyp.'IM bhirkish; 
l>:il|ii i.u'i iirohiiM'jy v'lliiM. T)ii>iii>^ |tlll^.'■v Mii'k. li.iviT liulf >if pXeun 
:i.„l .-■iii.liimi |>n(c. vi'llim. Diiisiim ..f .■■l.ii.izturi rIi-ssv lilark, vonler oh- 
-.■iii,lv M.lli.Misli, sul,oii:ic)iii.. 1..-CS uhjtis), v.-l[..K, ;, «lrr:ik «t posU-n- 
Mii(i:il -iirf:iii-<it iii.i.al f.iuitli of uiiil fc-rii.ini uti.l 111,. wh<.lc> ,if ihc upLcjJ 
|-..unli .if |ii.sliTJn|- .iiif;i.|. Ill hiiiit ri'iiiiir;. Iih.ik. » inK« (■l..:ir. vcint 
li|-.i»ii. ll,-.lNT..s M.lli.w. k]U.M.l;ii-k. .•<Jii.rl h;ijrs lUi liixlv :inil Ic-KS palo. 
I.lj.,11...: I.|:,.k, 

lr,.ri.slii;l,tl> liiiia.l.-r (li;ih l.li,- ii>]t,i.iiii..l » jillli iif .■yi.«. and. l.asi-criorly. 

l,i'X'.,ii.! miiMli' of friiris. i'i,ii:.l->iilril. \\i.- Litn-il iii.'.'rKins slichilv convri. 
.,rl.,i< uirl, (viilior slrmiy li:ilr.^: ;it>i<.|,ii^i- ,,1 iii.i.I,t;Hc siz,-. third joiiil 
-li-.-liL-: aii-in -liL-liiU liiiiiiii- (li:iii ;ui(,-,j..i uidlli nf frnris. hairs sparw. 
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notutn with short, rather closely placed hairs, the surface without distinct 
punctures; scutellum convex, short, rounded in outline, two long apical 
and two shorter subapical bristles on margin. Abdomen shorter than 
head and thorax combined. Legs rather long and moderately stout; sen- 
sory area of hind tibise not darker than surrounding portions. Penulti- 
mate section of fourth wing-vein twice as long as basal portion of third and 
distinctly, but not greatly, shorter than ultimate portion of fifth. Length, 
2 mm. 

Type locality: Mahomet, IlL, August 6, 1914 (J. R. Malloch). 
Gaurax splendidus n. sp. 

Male. Yellow, variegated with black. Head yellow; frons orange- 
yellow, opaque, triangle glossy, the upper margin blackened, vertex and 
occiput black; face, antennae and arista reddish yellow; palpi pale yel- 
low. Mesonotum honey-yellow, with the following black marks, — a nar- 
row line on anterior margin, a small spot behind each humerus, and a 
broad dorso-central stripe which does not extend to anterior margin and 
is connected with a lateral tridentate mark on posterior margin, the outer 
portion of the latter being indistinctly connected with a spot on lateral 
margin at suture; anterior to the black lateral spot at suture is a large 
milk-white spot on each side; pleurae blackened on upper half except one or 
two small portions where the yellow ground-color shows; scutellum lemon- 
yellow; surface hairs on thorax silvery w^ite, scutellar hairs and bristles 
yellow. Abdomen black, yellow at base and on a narrow dorso-central 
line on second segment; venter greenish yellow; hypopygium black. Legs 
whitish yellow, blackened on apical half of anterior and postero-ventral 
surfaces of mid femora, apical half of posterior femora, with the exception 
of a narrow portion which divides the black mark, and the mid and hind 
tibiae, except their bases and apices. Wings clear at extreme base, posterior 
to fifth vein up to cross vein and beyond that point posterior to fourth 
vein, the remainder black with the exception of a very narrow clear line 
along posterior margin of fourth vein from base to cross vein. Hal teres 
yellow, knob black. 

Head, viewed from above, twice as broad as long at center; frons more 
than one-third the head-width and distinctly broader than long, triangle 
extending more than midway to anterior margin; post- vertical bristles 
kmg, cruciate; surface of frons with a few hairs, a cruciate pair notioeaible 
ma center of anterior margin; antemue normal in sise, third joint very 
dtmat^y pilose, arista swollen at base, the hairs sparse and very distinct; 
eha^ linear, with numerous hairs; eyes distinctly higher than long, surface 
katn distinct. Mesonotum with irilvery hairs which are most conspicuous 
whsa viewed from in front; seut^lum with two long, cruciate apical 
Imrtfas, and two much shorter ones which are not exactly on the nargin 
inrt a short distance from it, on the disc. Abdomen taperiBg; hjrpopy- 
very conspicuous, recurv^ beneath abdomen, each of the latend 



Type locality: White Heath, III,, collected by sweeping herbage 
on bank of the Sangamon River, May 30, 1915 (J. R, Malloch). 

This speciea was noticeable in the net by its very rapid motions, 
running swiftly up the sides, much more like a phorid than a chlo- 
ropid, the latter being usually very slow and deliberate in actiiHi. 
Botanobla (Osclnis) proxltna Malloch. 

This species is, I am convinced, a synonym of minor Adams. I 
have taken it in numbers in IlUnois, and have reared it from vti- 
unteer wheat at Urbana, 

Genus Pseudochlorops Mailock. 

This genus was founded upon leg charac 
rate the genotype from any species of f 
point to its much closer affinity with Chi 
tion of a larger number of species of the 
possible at the time I erected the genus 1 
although the scute hum in the genotype of 
conspicuously flattened as that in most s 
possession of a flattened area bounded by 
it so unessentially different in structure f 
should not be considered as entitled to dis 

Pr<.fr?s<irAldnoh informs me iIkiI the siwinicn;^ nmncdrA^.oi/- 
.n>u„l,.rt.<n-Km the i'. S. Xaliniml Musriirii ;ilv riliM^.-nnf i<.,(. 1.- 
iim C. >„l,<,n, U.'rUvr. This sjiirii'S 1 hnTl'on- nors in C/.l^n./., -o: 
:mi.I l'sn.,hvl,h.;;>s full.-^ a.- a svii.iH\nii (if t!i;i( firniis. 
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margin of eyes. Arista black, bare, bulbous at eictreme base. Facial 
plate very small, vibrieaal angles closely approximated, vibriBse rather 
weak, but distinct and strongly cruciate, situated well above oral margin. 
Cheeks in both sexes nearly as wide as eye-height, the anterior two-thirds 
occupied by the transverse impression which is greatly expanded and dark 
brown in color. Posterior part of cheeks and occiput cinereous. Facial 
ridges practically bare. A row of long, slender, ventrally directed macro- 
cluette extends on the face from opposite tip of second antennal joint to 
lower corner of eye, the longest of these subequal in length with arista. 
Front, on the sides, clothed with short black hairs arranged in more or less 
regular rows. Proboscis extremely short, labella fleshy, brown, palpi 
black, bearing a distinct brush of forwardly directed bristles at their tip. 
Thorax grayish brown, vitts indistinct, pleurte cinereous, sternopleurals 
usually three, many long erect hairs also present near them. 




Fig. 1-3. Neophyto noctumalis Walton. 

Dorso-central bristles three; Bometimes an irregularly placed fourth 
one present, Scutellum bearing three strong pairs of marginals, apical 
pair obsolete. Disc of same in the male bearing many long, nearly erect 
hairs, in addition to a discal pair. Abdomen elongate ovate in female, 
distinctly elongate and nearly cylindrical in male, slightly mannorate or 
pseudo-maculate as viewed from the rear. Also traces of a median vitta 
present in well-preserved specimens. Each segment bearing both discal 
and marginal macrochietffi although the former are sometimes asynunet- 
rically placed. A slightly metallic sheen apparent on the darker portions 
of segments. Genitalia in both sexes retracted. Legs, including coxtc 
black, claws of male elongated, pulvilli fusooua. Wings (fig. 3) narrow, 
veins distinctly black. Costal spine fully as long as small cross vein. 
Apical cell closed slightly before costal margin entering same well before 
tip of wing. Bend of fourth vein distinctly angulated, bearing a wrinkle. 
Third vein bristly, nearly half way to small cross vein, squamffi yellowish 
white, head of haltere fuscous. The posterior cross vein in this genus is 
iubject to freakish developments; a specimen of utota Coq. (fig. 2) in the 



species described from four specimeas, male and female, aB 
collected at electric lights at night, Forest Glen, Md., by Mr. 
Otto Heidemann, AprU 19 to 28, 1914. 

Structurally this species closely resembles . 
fers aa follows : Wing veins black, wings disti 
body poUinose and much darker in general col 
transverse depression much darker brown, 
fleeting spots, head more obtusely conical 
average size much larger. It is possibly en 
partially nocturnal in habit of flight. Judgin 
the habitus of the fly it seems probable that tl 
upon nocturnal Coleoptcra, possibly Lacknoat 

Mr, R, C. Shannon has previously' menti 
habit of this interesting fly. 
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Catolacctis incertus were observed for forty-five minutes (W.D.P). 
During this time the male was on and off, but for thirty minutes 
in all he was perched on the back of the female. He was only 
one-half her length and as he rested on her thorax, with his front 
feet placed on her face, his hind legs rested on the apex of the 
thorax, and the tip of his abdomen reached no further. The 
wings of the male were upright while those of the female lay in 
repose. The antenn® of the latter were very active, communi- 
cating a message by some wigwag code, now one, now both, now 
fast, now slow, tapping the face of her mate or moving in his 
sight; and in response, the antenna of the male frequently came 
down and touched the tips of her antennse or tapped on her face. 
His antennae were, however, much oftener quiet and pointing to 
the front. Another peculiar action was the sudden darting back 
to the abdomen, which was sometimes forced by the female push- 
ing the male back with her hind legs, but he each time, ran back 
to his original position or jumped off. The male seldom was 
aware of the presence of the female at a greater distance than a 
quarter of an inch, but the latter's perception was much greater. 
When conscious of his mate's presence the male's antennse were 
very active in dispatching a wireless message, only ceasing when 
it was again perched on her back. The actual copulation was not 
witnessed. 

On September 10th, the courtship of a pair of Cerambycobius 
cushmani Crawford bred from huisache pods was recorded (R. 
A. C.) This was conducted very differently from that just de- 
scribed and so is worthy of equal mention. They first met face 
to face and the male began stroking her antennae which were held 
up in front of his face. After doing this for a few seconds he 
jumped on her back and continued very rapidly stroking her 
antennae, which were held up in front of his face. This action 
lasted for some seconds, and he then walked backwards down 
under the end of the female's abdomen until the tip of his body was 
just under the anterior end of her abdomen, when the connection 
took place. This did not last more than a second. When the 
male left the female his copulatory organ was still protruding 
about one thirty-second of an inch and appeared black and 
chitinous. In a few seconds the process was repeated exactly as 
before except that the copulatory organ was retracted before the 
male left the female. 

The courtship and mating of Eurytoma tylodermatis Ashmead 
and Microdantomerus anthonomi Crawford, Bracon mellitor Say, 
Urosigalphus bruchi Crawford and Microbracon nuperus Say were 
also witnessed, but not recorded. Several experiments were con- 
ducted to settle the specific distinction between Cerambycdnus 
cyaniceps Ashmead and Cerambycobius cushmani Crawford. In 
no case did the one species pay any attention to the opposite sex 



The sexes are usually of quite different size, the female fre- 
quently being three or four times the size of the male. The aw 
is determined partially by the amount of the food supply, there 
being large and small males and females, although the luajoritr 
of the small individuals are male and of the larger individuals ue 
female. 

By means of a mica plant-cage some very interesting observa- 
tions were made upon the method of oviposition by several of the 
species. On October 6, 1908, a female Catolaccua incertus wag 
observed (R. A. C), crawling on an infested square and tappingit 
here and there with her antenme. She finally inserted her ovi- 
positor in the last spot inveatigat«d. This was done in the fol- 
lowing manner. She raised herself to the full extent of her legs 
and at the same time dropped the tip of the abdomen until it 
touched the square, when the abdomen was practically perpen- 
dicular to the square. After holding this position for a seccxu), 
during which time she made several jabs with the sheath, the ab- 
domen was straightened out to the normal position while tbe ovi- 
positor still remained inserted in the square. In forcing the ovi- 
positor in, she moved the abdomen from side to side and tiie 
venter was pushed down until the abdomen became triangular in 
profile. The effort was not successful. , 

On Srplctnbor 14, IflOS. ;it Arkailolphiii, Arkiinsas. tho Into Mr. 
Chiiviin. K. H.i."i <>l>scrvi.! ;, l-nlnl.uri... Inu.l.n Cijiufuni <,vi- 
|.nsiliii^ ill :i -hv s.|U,'nv. Tlu- nvi|)osilnr was lu-.xrW h^ifwav 
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around it several times before she could pull it out. It was re- 
placed slowly in the sheath. During the long operation the an- 
tennae hung pendant in front of the eyes. This observation was 
made shortly after 3.30 p.m. and lasted eighteen minutes. 

On October 2, 1908, at 3.30 p.m., the authors and Mr. Hood 
were able to observe the oviposition of a female Cerambycobivs 
cyaniceps Ashmead. The parasite having located with her 
antennae a suitable spot, walked ahead until her abdomen was 
directly over the spot, then raising the abdomen and at the same 
time curving it beneath until the ovipositor sheath was perpen- 
dicular to the square at the spot selected. With a sudden jabbing 
movement the square was pierced. The sheath was removed 
immediately and the abdomen straightened to its normal position. 
The ovipositor being still in a vertical position, was quickly in- 
serted its entire length. Then by an up and down movement the 
portion of the abdomen at the base of the ovipositor was pushed 
out into a triangular process. During the process of oviposition 
the abdomen was moved from side to side and the ovipositor was 
frequently drawn partially out and again inserted. During the 
operation, which lasted about four minutes, the antennal flagella 
were hung in a downward vertical position in front of the face. 
When the process was completed the ovipositor was withdrawn 
very suddenly and snapped back into the sheath. 

On October 6, 1908, this same species was observed trying to 
oviposit at 9.00 a.m. at a temperature of 69° and under a cloudy 
sky. At 11.00 o^clock on the same day, with a temperature of 
70° and the sky 100 per cent cloudy, a female was observed to 
oviposit, taking seven minutes for the process. Observations on 
this day were continued and the parasites were found to work at 
all times of the day and in all conditions of sunlight. The longest 
period of oviposition which was recorded lasted fifteen and a half 
minutes. 

On November 2, 1908, at 11.00 a.m., Mr. Hood recorded the 
oviposition of Sigalphus cnrculionis Fitch. The female crawled 
over the square, feeUng of it with her antennae. After finding a 
suitable spot her abdomen was raised until nearly vertical and 
then the ovipositor swung down and was placed for insertion at a 
point directly between her front legs. The sheath was forced in 
on a slant by one continuous push. The sheath was then removed 
and the ovipositor was forced in by an up and down motion. Dur- 
ing this movement she turned around half way and in a short time 
returned to her first position. After about three minutes her 
ovipositor was removed. 

These records of oviposition have been given in detail on ac- 
count of the extreme scarcity of accurate observations on the 
method of oviposition by parasites. 



{Diplera, Syrphida.) 
Br R. C. Shannon, Bureau of Entomology. 
ChlloBia primoTerls, new species. 

Male: Robust species; shining, dark metallic green. Eyea h&iry; ver- 
tex with long light colored hairs with black ones intermixetl ; frontal tri- 
angle with long erect black hairs and a furrow running don^n the middle! 
first two antennal joints deep reddish brown, the third a shftde lighter; 
arista concolorous with the third joint and with microBOopic pubescenee 
on basal third. Face with light colored hairs and very fine puh«scenc«, 
the tubercle distinctly nearer the oral margin than to base of ant«im« and 
projecting tar beyond lat' 



Dorsum of thorax with rather long and dense whitish pile and meac 
pleura with long black hairs; post-alar callosities with fine lone black an 
whitish hairs in tufts; scutetlum covered with long whitish pile like that o 



n and with a few coarser black or yellow ones on the margin. 

.\bdonien slightly narrower than thorax, shining dark metallic Kreen, 
with rather thick white pile. 

All the femora black, their tips brownish-yellow, tibie yellow, with 
broad black rings around the middle; tarsi on outer side more black thaa 
yellow, on under side largely yellow. 

Wings tinted with yellow, their bases dull brown which merges into yel- 
low aa it spreads out over the wings. Spurious vein weak; last aeetion of 
fourth vein with two angulations which have very short stumpe at theii 
apices; the second spur, which projects into the first poeterior cell, some- 
times obsolete, the part of the vein beyond this last oroadly curved out- 
ward, I.«ngth: 6-8 mm.; wing 6-7.5 mm, 

FcinnU-: Frons narrower than one eye, narrowing towards vortex, with 
a bruad transverse depression a short distance above antennie and a weak 
lonRitiulinal groove rimninR from ocelli to the depression; frons clothed 
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Two HUNDKED AND EiGHTY-SbVENTH MEETING, 

June 3, 1915. 

The 287th regular meeting of the Society was entertained by 
the Executive Committee at Saengerbund Hall, June 3, 1915. 
The following were present: Messrs. Barber, Boving, Caudell, 
Craighead, Crawford, DeGryse, Ely, Greene, Hall, Heinrich, 
Hood, Jackson, Knab, Mclndoo, Middleton, Quaintance, Sanford, 
Schwarz, Shannon, Snyder, Strauss, Turner, members, and Mr. 
R. M. Gamer, visitor. 



The following papers were presented: 

A NEW SPECIES OF GEPHENOMYIA FROM THE 

UNITED STATES. 

(Dtptera; (Estridce) 
By W. D. Hunter. 

In November, 1910, the late F. C. Pratt obtained a number 
of oestrid larvse from the nasal passages of a deer {OdecoUeus 
virginianus texanus) which was shot in the vicinity of Sabinal, 
Texas. By exercising extreme care Mr. Pratt succeeded in 
rearing two adults, a male and a female. In addition to the adults 
the writer has in his possession three puparia and five larvse 
from the same source. The species has been found to be new 
and is described herewith.* 

The only American species described under the genus Cephenom- 
yia is phobifer Clark. As has been pointed out by Brauer this 

^ On first examination it was thought to be a European form and was 
referred to as such by the writer, see Proc. £nt. Soc. Washington, XIII, 
p. 88. 
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form.in all ; 
At any rate 
it is entirel 

Brauer' i 
macrotis in 
to as C. mw 

omyia ulrichii Brauer from an American elk. Both of these 
forms are quite distinct from our species. Brauer also listed 
Cepkenomyia sp. from "Durango."* The remaining Americao 
records of Cepkenomyia are two notes in Insect Life, concerning 
the finding of larvE in hoga in Virginia* and in man and deer 
in California.* The California specimens from the deer have 
been examined by the writer. They appear to be the same as 
the form described in this paper. The specimens from man are 
immature and cannot be determined. 
Cephenomyla prattl n. sp. 

Male. Ground color everywhere shiaing black. Pile ot body light 
yellowish white except a few hairs between the anteniue and the eye mar- 
gins, & broad band extending across the dorsum of the thorax, and the 
first three abdominal segments which have black pile. The pile of the lep 
is black except a white tuft at the base of the inner side of all the fentora. 
Length 13 mm. 

Female. Ground color shining black as in male, no pulverulenee. Pilt 
of head light yellowish white except between the base of the antennc 
and the eyes. Pile of thorax and scutellum whitish except for a broad 
lil:irk lr;iiisvcr«. I.;iii(l licfwc-on thr' l.n^r's <.f Ihf ninES. This I.an.l i- iii- 
I.Trupn.l Ml llir iiii.lilli- by ,H'll,,«j-=li liriir-. I'lir <if lir^t thr.T .■thil-.i.u; : 
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The affinities of this species as shown by the adults and imma- 
ture stages are with C. ulrichii Brauer. It differs, however, in 
not having the eye margins parallel above in the female, in not 
having interrupted transverse band of yellow pile on the abdomen 
and in having anterior femora with white hairs on the inner side 
at the base. It is also considerably smaller in size. 

Larva: Third stage. Differs from its nearest relative C. ulrichii in 
having spines on segments 3-4 large and subequal. 

Length 26-39 mm. Color yellowish brown, each segment with circular 
black spots, more numerous on posterior segments. Mouth-hooks arcu- 
ate but not curved backwards. 

Upper side. Spines large, black, numerous, all those on segments 
2-3 nearly equal in size, further described as follows: head segment (seen 
from in front), three irregular rows, those of the first row larger; first seg- 
ment none; second segment two to three irregular rows subequal; third 
segment, three to four irregular rows, those of first rows equal in size, 
in third row somewhat smaller; fourth segment, four rows, subequal, three 
isolated spines on lateral posterior margin; fifth segment, four rows an- 
teriorly and four to eight in lateral posterior rows; sixth segment, five 
anterior rows, spines of last rows considerably smaller, six to eight in pos- 
terior lateral rows; seventh segment, five to six rows smaller toward rear, 
lateral posterior rows of six to eight spines; eighth segment, seven irregu- 
lar rows, the first having the spines well separated, about six spines on 
posterior lateral margins; ninth segment, four rows, well separated, two 
to three on posterior lateral margins; tenth segment with only two to three 
spines on each side near anterior margin, and two entire rows on pos- 
terior declivity. 

Low^r side. Second segment, two rows in middle, three on sides; third 
segment, four rows, subequal; fourth segment five rows, those of first two 
somewhat larger; fifth segment, six to seven rows, those of first two rows 
considerably larger; sixth segment, seven rows; seventh segment, .seven 
rows; eighth segment, six rows more sparsely placed than on preceding 
segments; ninth segment, like eighth; tenth segment, four to five rows, 
isolated; eleventh segment, on anterior margin at middle, three short 
rows, one on sides, under posterior declivity, one transverse and three 
semi-circular rows. 

Posterior stigma large, interior margins parallel, no indications of 
radiating lines, black, with three to four small shining tubercles near 
lateral margins. 

Described from five specimens. 

Puparium: Above, Second segment, three rows of spines; third to 
eighth segments, three to four rows; ninth segment, one row in middle, 
two on each side; tenth segment, one row interrupted in middle. Dried 
specimens show numerous fine transverse ridges which are not evident in 
alcoh ^lack. Length 20 nam., width 7 mm. 
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Described from three specimens. 

The writer is indebted to Messrs. F. Knab and N. Banks for 
advice regarding the specimens used in the preparation of this 
paper 

NOTE 

Since the manuscript of this article was submitted for printing 
an important paper by Dr. J. M. Aldrich has appeared: The Deer 
Bot-FUes (genus Cephenomyia Latr.), J. N. Y. Ent. Soc. XXIII, 
pp. 145-150, 1 pi. Dr. Aldrich describes a new species under the 
name abdominalis. This species, however, is quite distinct from 
pratti in the striking difference in the color of the abdominal pile 
and in the dark anterior wing margins, which Dr. Aldrich mforms 
the writer are even darker than this illustration shows, in fact 
quite blackish from the anterior cross vein forward. 



SOME MODIFICATIONS OF THE HYPOPHARYNX IN 

LEPIDOPTEROUS LAKVJE.^ 

By J. J. DeGryse. 
Branch of Forest Insects, U.S. Bureau of Entomology, 

In his morphological study on the mouthparts of Crustaceans 
and Insects,^ publ£hed in 1893, H. J. Hansen contends that the 
paired appendages existing on the sides of the hypopharynx 

^ Since writing this paper I had the opportunity of again examining 
Lyonet's Traits anatomiaue de la Chenille qui ronge le bois de Saule 
(The Hague, 1762). His ngures of the labium and hypopharynx are most 
interesting especially from the standpoint of the internal anatomy of the 
lower lip. He refers to the so-called maxillulse as **Rebords de la L^vre 
inf^rieure.'* In Chap. IV, p. 62, he gives his theory of the function of these 
organs. In spite of the imperfection of his instruments, Lyonet's dissec- 
tions are remarkably accurate. The shape of the chitinous blades or spines 
was no doubt beyond the power of his microscope. As to the arrangement 
of the muscles, I think there is a slight confusion in the drawing (Lyonet, 
PI. XVII, fig. 25), though in the text (Chap. XVII page 563), the author 
supposes the existence of other muscles, besides those figured in PI. XVII, 
by so doing he partly solves our difficulty. I have not studied the particu- 
lar species described by the master, but from a comparison with other lepi- 
dopterous larvae, it is probable that his muscle / should consist of two 
different muscles 7' and 7". 7' is attached dorsally to the mental arm and 
ventrally to the threadpress on the salvary glands. I" is attached dor- 
sally to the same press and ventrally to the mentum. Each of these 
muscles is provided with a separate embranchment C and C" of the trachea 
indicated by the letter C in Lyonet's drawine. (See pi. 19, fi^. 7). 

2 ^'Zur Morphologie der Gliedmassen una Mundtneile bei Crustaceen 
und Insekten.^' Zool. Anz. XVI, 1893, pp. 193-8 and 201-212. 
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in ThysaDura and Collembola are in reality second mazills, 
homologous with the first maxillfe of Crustacea. Older authors, 
considering these organs as part of either the hypopharynx or 
the labium, called them *'paraglossfe." Hansen rejects this 
term and substitutes for it the term "maxillulae" as a more ap- 
propriate name. Since the publication of Hansen's paper, several 
authors have shown the existence of these so-called maxUlute 
or of apparently homologous organs in various orders of insects.' 

Of late, the most interesting contributions on the subject are 
two papers, one by G. H. Carpenter and Mabel McDowell: 
"The Mouthparts of Some Beetle-larvae" (Quart. Joum. Micr. 
Sc. LVII, 1912, pp. 373-96), the other by G. H. Carpenter: "The 
Presence of Maxillulse in Beetle-larvEe" {Transact. 2d. Intemat. 
Congr. of Entom.) 

The existence of maxilluls in Lepidoptera was first rec<:%nised 
by Busck and Boving. Their description of this organ is found 
in their joint paper: "On Mnemonica auricyanea" (Proc, £nt. 
Soc. Wash. XVI, 1914, no. 4, 151-63). Dr. Boving first dis- 
covered the maxillulte in the imago of Mnemonica and later pointed 
out in my drawings, what he considered to be corresponding 
structures in the larva. In our paper on Acrocercopa strigifini- 
tella (Proc. Ent. Soc. Wash. XVII, 1915, no. 1, pp. 10, pi. VI, 
fig. 1, pi. Vir, fig. 3) Mr. Heinrich and the writer have de- 
scribed and figured the maxillulfe in the larva of that species. 
I know of no other direct reference to this oi^an in the literature 
n,i I.r|)ulni>fn:i,= 
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lobes, covering the floor of the buccal cavity wholly or in part 
only, as the case may be. These lobes are generally clothed with 
flexible lashes, with hairs or with rows of strong spines. They 
attain various proportions in all directions; so far, I have found 
that relatively to the size of the hypopharynx they attain their 
greatest dimensions in some of the microlepidoptera. In many 
instances the lobes are also furnished with chitinous blades, these 
again, are subject to the most extreme modifications both as to 
their general shape and to their location on the lobes. 

Although really distinct from the hypopharynx the chitinous 
projections of the mentum' marking the exterior of attachment 
of the maxillulfc, should be mentioned in connection with these 
organs, as they are, in some cases at least, subject to modifi- 
cations of real interest. In Mnemonica auricyanea Wl^hm., 
arras from the mentum enter the mouth cavity and are fused 
at the base of the hypopharynx, forming a complete ring, with 
a conspicuous plate at the point of fusion. The lobes of the maxil- 
luiie originate at the forward edge of this plate. They appear 
as membranous flaps, clothed on their inner edge with a row of 
long cilia-like hairs. The appendicular nature of these lobes 
can readily be recognized, as they can be laid to one side and of- 
ten will take this position under the mere pressure of the cover- 
glass of the microscopic slide. Slightly forward of the above 
mentioned plate, we find on each side of the hypopharynx a row of 
four or five minute teeth. These are a part of the maxillula;, 
but not the whole organ, as was inferred by Busck and Boving 
in their paper on this species. (For figure, cfr. Busck and BiJving 
"On M. auricyanea," loc. cit. pi. XI, fig. 8). 

The mouth-cavity of Ectademia heinrichi Busck, presents a 
totally different aspect from that of Mnemonica. Here, the arms 
of the mentum suggest the shape of a boot. They are very slender 
and reach only a short distance over the lateral edge of the hypo- 
pharynx. From the extremities of these arms arise two fleshy 
lateral lobes, somewhat corrugated in appearance and covered 
with filaments and spines. They are partly hidden by the 
blades. These consist of a set of enormously developed plates, 
they overlap and cover the entire floor of the basal part of the 
mouth-opening (cfr. pi 18, fig. 5). In a species of Gracilaria col- 
lected on Alnua by Prof. Charles R. Ely, we find what might be 
called a typical form of the modifications studied in this paper. 
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The arms 
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with the usual filaments and hairs along the anterior portion 
and covered with bristly spines, arranged in parallel rows towards 
the base. The lobes are attached to the upper edge of the hypo- 
pharynx by means of transparent chitinous rods. The blades 
projecting from and above these lobes are arranged in a longitudi- 
nal row. The three front blades are short and broad, the others 
are slender and finger-like, all arising from a conunon, narrow 
base {cfr. pi. 17, fig. 3). 

The arms of the mentum in Acrocercops strigijinitella Clemens, 
are very thin bands of chitin, presenting a ragged appearance at 
their extremities. The lobes are developed to vast proportions 
and a pronounced cbitinization marks their line of junction to 
the hypopharynx. The interior surface is finely striated, the ex- 
terior lieing covered with filaments. The blades consist of a 
row of translucent plates. They have moved to the apex of the 
lobes. On examining these blades imder oil-immersion it wu 
found that the two lower ones are placed so closely to the amu 
of the mentum as to appear attached to these processes (dt. 
pi. 17, fig. 4). 

In an imdetermined sesiid larva taken from the roots of cotton- 
wood, wc find the arms of the mentum quite long but projectinjt 
.,!i]v sliL'litlv tn-vr tlic liv|»o|)liarviix. Tin- fohos arc r.-iiiico.l :ii..| 
.-ov.iril wiih s,nw^. -n,,- lihul<- arc vciv similar in .-liapr .u,.: 
ill IcMiirc (II lhn.<c in .[<•■•■'<■< rr-p^ .-'Iri'iiliinl.Uu. I>ut ihcij' liri.^ •■; 
at(;H'liHiciil .■i.rn.-s|»iiiils licllcr (.. llial in the otliiT Kni.'ilan:-: 
larva dc-rriiid al.uvc <clV. |.l. IS. lig. ill. 

I.mi...< n-:^i..,t,K l'.,i<.<i,,iwn ,ul.l.i in llic niarro-l<-i>i.l..|.i,-i:i 
aii.l < ■■h'.i<h',n, nr..„,mJlf. in the iiii.rn-l..[,i,ln|>tn-a arc repn-, n- 
l;,tivc ..r ihc ni.>si ciii.iiM.rilv ..rcurrirm tv|ic. with \vvi\ (j.^linr^i 

,-iriii<, tli-hv U s ■■..v.^rcl with spin.'s inil .Icvoiil ,.f all traces ■■! 

I.I.'iil— iclr. |,l. 17. hirs. I ami L' :tii.| Icil liii. \-. 

I'r heir l.icalinn iji llic Imrral ravilv ;vc iiatiMallv as-onir 
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event, they are merely secondary to the general functioDB of the 
hypopharynx. The main movements of the latter organ are 
produced by the mental-tentorial muscles B (pi. 19, fig, 7) and 
the mental-zygomatic muscles A. These, when acting simul- 
taneously, cause the retraction of the entire labium and act- 
ing independently cause the elevation and depression of the same. 



Fig. 1. PapaipemaniUla Guenee, 

Inasmuch as the mental arms are often very thinly chitinized 
and hence more or less elastic, it is not improbable that a slight 
inward and downward movement be imparted to the maxiUulfe 
by the play of the muscles /' and I", although these are primarily 
intended for dilation of the threadpress (pi. Id, fig. 8) and various 
movements of the spinneret S (pi. 19, ^. 7). 
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Many questions readily arise in the mind eoDceming these 
organs or their parts. The answer to such however must be re- 
served until more extensive and more minute studies have been 
completed. Above all things what seems to be of no little sig- 
niiicance is that, so far, we have found a striking conformity of 
type within the genus and at the same time most widely diver- 
fent forms within the same family. 

The writer is greatly indebted to both Dr. Boving and Mr. 
Heinrich for many valuable suggestions and especially to the 
latter for material for study. 



Explanation or Flateb. 
Plate XVII. 

Fig. 1. Lagoa cri»pata P&ck. 

Fig. 2. Coleopohora veroniasella Chambers. 

Fig. 3. Gracilaria sp. 
Flate XVIII. 

Fig. 4. AcTocercops ttrigifinitella Clemens. 

Fig. 5. Ecltdemia heinrichi Busck. 

Fig. 6. Sesiid l&rva. 

Hr. - llypopharynx; /- = FIcsby l.ihr-s; B = Blades 

Pi.Mi. MX. r.U'i r"l •'!'''■ '""■--■ <'i-aijiiT. .\ri:il.iiiiy .if 
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In commenting on this paper Mr. Heinrich stated that in 
addition to the interesting morphological questions involved, 
the maxillulae promised to be of prime taxonomic importance as 
indicating generic differences in the larvse of the speciaHzed micro 
groups at least. From the material examined it would seem that 
there are two distinctive types of maxillulae, a simplified type com- 
mon to the Macros and pyraloid groups and a specialized type 
common to the Micros, as defined by Mr. Busck. It is also in- 
teresting to note that while these organs vary according to the 
manner of feeding, as could be expected, the two types are 
maintained under the same biological conditions. 



NOTES ON THE HABITS AND ANATOMY OF HORISTONOTUS 

UHLERII HORN. 

(Coleoptera; Elateridce.) 

By J. A. Hyblop, Bureau of Entomology. 

The larvse of the tribe Cardiophorini in the Elateridae have 
long been recognized. Schiodte, Ferris and Henriksen have 
all given good descriptions and several good figures have been 
produced of the larvse of the genus Cardiopharus. Notable 
among these figures is the excellent one of Cardiophoncs osseins 
by Schiodte.^ So far as I am aware, the figure of Horistonotus 
uhlerii by Mr. W. R. Walton, in the recent Department Bulle- 
tin^ on wireworms is the first figure of any other genus in this 
tribe. At the time this figure was prepared only preserved ma- 
terial was at hand. This spring through the kindness of Mr. E. H. 
Gibson, I have received several living larvse of this insect from 
Charleston, Missouri. 

The larva of Horistonotus uhleriiy as has already been recorded, 
lives in sandy situations where it feeds on living vegetable mat- 
ter. The rapidity with which the temperature and humidity of 
its habitat follows the atmospheric changes is extreme when 
compared with more impervious soils. The sand rapidly dries 
out to a considerable depth in dry weather and becomes cold 
correspondingly abruptly with a fall in atmospheric temperature, 
the lag being considerably reduced by the open nature of the 
soil. Elaterid larvae, as we have had very forcibly demonstrated 
in our rearing experiments with these insects, are extremely 

1 Meta. Eleuth. Obs., 1871. 

'Bull. 166, U. S. Dept. Agric, 1915, fig. 3* 



180 

sensitive 
ceptions 

body stri 

to overcome these adverse circumstances of environment, not 
by resisting the elements but by making it possible for these 
animals to change their position in the soil with the variatiooB 
of climatic conditions so as to always be in a stratum where 
the environment is compatable with their development or at least 
their existence. As the sand dries out, or as the cold weather 
approaches they rapidly burrow downward, conversely as mois- 
ture rapidly saturates their porous nidus or the temperature rises 
they move as rapidly upwards, and may even make daily upwud 
and downward migrations to accommodate themselves to the 
ephemeral changes in temperature and humidity. The nature 
of their habitat makes the construction of permanent burrom 
impossible, hence the remarkable development of their bodies. 
The extremely broad pahnate and digitate retractile anal lobes, 
form a backwardly directed pushing organ wonderfully de- 
signed to prevent any backward movement of the abdomen when 
burrowing in the loose sand, the spined caudal appendage on the 
ninth abdominal segment also assisting in this function. Wben 
moving foreward the larva contracts the abdomen by completely 
invaginating the anterior area of each abdominal segment withia 
the posterior area of the preceding segment; the anal lobes are 
retracted as are also the lateral and ventral ambulatory papiUe, 
lliu< iilTiTiiij!; no rcsi^tiincc; the anterior p;irt of the Imdv U prr- 
v.Ml.-.l iVum iiinvii.ii l>;Hkw,'inl hv Hie Imwd, -|:ine ]><■>•■{ .ail:i.'. 
nf llir tihi:i. ;,n,i laVM n|- ill,. ],-&<. wliieh ii,;,v !„■ ;i>..i-t.-,l hv l].- 
iiKUhlil.l,-. Tlie Int.Til p;L),ilhe ;ind (in:il Inlies jin^ now ,-x.-, n. ■ 
.■in,i 111- hndv >Un-U X.. ex,.rl :i ))iv^siiiv f()ivw:ird bv tli.^ l.-iii;.- 
tiMiiml .A],un-inn .>f thr -.-^uu-ux<. the iiinmlil.les wurk nii>i.il-. 
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when the hold of the mandibles and legs is released and the 
body contracted they prevent the segment slipping forward. 
On a hard surface the caudal lobe of the ninth abdominal seg- 
ment also assists in backward motion. In this case it is bent 
downward and acts as a hook shaped anchor. 

The following technical description will more fully describe 
the details of these structures and also serve as a means of deter- 
mining these larvae: 

Horistonotus uhlerii Horn. 

Larva, (pi. 21, fig. a). Elongate, slender and membranous, twenty- 
seven times as long as wide; color cream white, head ferruginous yellow, 
prothorax yellow, mandibles brownish yellow to almost black, spines on 
legs brownish yellow. 

Head (pi. 20, figs, a, b) elongate cylindrical, length exclusive of mandi- 
bles, twice diameter, sides subparallel, very highly polished. Front very 
narrow, sides almost parallel, diameter at middle about one-sixth diameter 
of head, extending to basal sixth of head, anteriorly dilated to attach- 
ment of clypeus; bears a pair of fine hairs near pointwhere it is constricted. 
Clypeus quadrate, a little longer than broad, anterior angles membranous, 
anterior margin densely fringed with brush of fine hairs, emarginate and 
armed at middle with a highly chitinized bidentate prong; the dorsum 
bears four pair of short erect hairs. Antennae slightly received in fossa; 
on dorsal surface of mandibles, very large, almost one-third length of head 
exclusive of mandibles; first joint clavate and but little longer than broad; 
second joint depressed, cylindrical, wider at distal extremity which is 
obliquely truncate, truncate surface bearing on inner part the very slen- 
der and rather short third joint and the accessory appendage, which latter 
is white and conical; the third joint is about as long as the first joint, cyl- 
indrical and three times as long as broad, it is slightly curved and directed 
at right angles to the long axis of the second joint. Mandibles (pi. 20, 
figs, df 6,/, g) are two-thirds the length of the head, biramous, and multi- 
dentate; the outer surface (pi. 20, fig. e) is s ightly concave and each ra- 
mus bears two longitudinal carinse; the inner surface (pi. 20, fig./) of the 
dorsal ramus bears three stout acute teeth and two smaller teeth, the 
latter situated on each side of the lowest tooth; the ventral ramus is un- 
armed, at the base of the mandible on the inner surface is a broad oval 
molar area and a row of bristles continue the armature of the upper ramus. 
The submentum (pi. 20, figs, a, c) is almost obliterated, by the highly 
developed maxillary stipes, it is broadened at the anterior half but almost 
cut off from the mentum by the maxillary stipes which suddenly converge 
anteriorly, the submentum bears four hairs on its anterior part and a sin- 
gle pair at its posterior extremity; the mentum is elongate and clavate, 
and is adorned with a pair of median hairs near its distal end ; the labial 
palpi are about half as long as the mentum, the first joint is twice as long 
as broad, the second is conical and one-third as long as broad; the maxil- 
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[ary stipes are elongate an 
m&rgins; the mftxillary pal) 

stipes, the first joint is one and one-half times as long as bro»d, Bli^tjjr 
clavate cylindrical, tKe second joint is one-quarter longer thim broad, 
the third as long as broad and the fourth twice as long oa broad and cmly 
half as wide as the third; the galea are two jointed, the first joint elongate 
and thickly beset with brushes of complex hairs, the second joint is clavate 
and bears four stout spines at its distal end; a second brusb of hairs arisei 
below the attachment of the galea and a third brush is situated on the under 
surface of the clypeus. 

The lirst thoracic segment is nearly cylindrical and almost as long U 
the head exclusive of the mandibles, the second and third are subequal 
and about three-quarters as long as the first; the legs (pi. 21, fig. d) are 
very long and quite stout, the coxs are as long as the femora and tibic 
united, and serve to receive these two joints when in repose; inner edge of 
coxie bears a few long hairs; femora clavate and two-thirds as long as cone, 
tibia triangular, armed with three blunt stout spines near anterior margiii, 
tarsus beset with one large scoop-shaped spine near the distal end, sur- 
rounded by four blunt spines and bearing three additional blunt apinea 
along its inner side. 

Abdomen with ten visible segments, segments tiro to seven are diatinetly 
divided transversely into three distinct areas each, the anterior ana of 
one segment being truncate conical and capable of being invaginated into 
(he posterior area of the preceding segment when contracted, the middle 
urea of each segment (pi. 21, fig. b) is globose, bears the ambulatory pspil- 
h- ■.,„■] tiM'spiniclps, l-;;ifh i<ci;iin-nt li:-ars twc.pnirof anibul.itory papjll:p. 
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of Dr. Boving who assisted me in many ways in this investiga- 
tion, I have been "able to examine. They are quite absent from 
H. uhlerii. 

The mandibles of C osseins have a pair of stout teeth on the 
distal end, and two teeth on the inner face of each dorsal ramus, 
while in H. uhlerii the distal end of this ramus is rounded and 
the inner face bears three stout teeth with two smaller accessory 
teeth. The clypeus of C osseins bears seven pair of dorsal hairs, 
while that of H. uhlerii, bears but four pair. The tibia of C 
osseins is armed with two terminal spines, that of H, uhlerii 
with three, the tarsus of the former with one basal spine while 
the latter has three. 

Schiodte in his classification says that the spiracles are tubu- 
lar, this conclusion being probably drawn from their proximity 
to the lateral ambulatory papillae, which are retractile; the spir- 
acles are however of the true biforian type and are situated a 
little behind the papillae, not on them. 

I agree with Henriksen in believing that Schiodte was wrong 
in classifying this tribe with his subfamily Agrypninae. He based 
his conclusions on a mistaken interpretation of the anal lobes. 
In his preserved specimen these are partly retracted so that they 
give the appearance of a membranous anal hook, which charac- 
ter he quite correctly used to limit his group Agrypninae. I dif- 
fer from Henriksen however, as he considers them in the sub- 
family Elaterinae, in which subfamily the adults have always 
been placed. I believe the Cardiophorini of authors should at 
least be raised to equal rank with the other greater subfamilies of 
the Elateridae (sensu stricto) and it may be eventually necessary 
to place this tribe in some higher ordinal catagory. 

Explanation of Plates. 

Horislonotus uhlerii Horn, (larva). 
Plate XX. 

Fig. a. Ventral aspect of head. 

Fig. b. Dorsal aspect of head. 

Fig. c. Lateral aspect of mouthparts, mandible removed. 

Fig. d. Ventral aspect of right mandible. 

Fig. e. Outer aspect of right mandible. 

Fig. f. Inner aspect of right mandible. 

Fig. g. Dorsal aspect of right mandible. 
Plate XXI. 

Fig. a. Dorsal aspect of larva. 

Fig. b. Lateral aspect of middle part of fourth abdominal segment. 

Fig. c. Lateral aspect of ninth and tenth abdominal segments. 

Fig. d. Left mesothoracic leg. 

Fig. e. Ventral aspect of eighth, ninth and tenth abdominal seg* 
ments. 



Under the heading of Notes and Exhibition of Specimou, 
the following were presented: 

A NOTE IN REGARD TO TRICHODECTES HERMSI. 

(Mallophaga; Trichodectida) 
By Maurice C. Hall, Bureau of Animal Industry. 

Kellogg and Nakayama have recently published in Psyche, 
V. 22, No. 2, April, 1915, a description of a new species of Tri- 
chodectes (T. hermsi), from the goat. The authors of this species 
say of Trichodectes cltTnax: "It is the only Trichodedes until now 
found on the domestic goat." It seems safe to assume then that 
these writers follow Taschenberg in regarding T. limbatus and T. 
caprw as synonyms of T. dimax. It seems, however, that they 
must have overlooked, at the time of pubhcation, the case of 
Trichodectes crassipes, for they state in regard to T. hermm: "It 
shows more of a resemblance, in shape and markings of head, and 
general appearance of body to T. penicillatus than to any other 
species of the genus, which resemblance, if it suggests any near 
relationship — it probably does not^is most eictraordinary, as 
penidllatus has been recorded only from a kangaroo!" 

The species Trichodectes craasipes was described by Rudow 
(186(j) from the goat. Taschenberg (1882), on an examination 
of Hudow's material, stated it was identical with T. peniciUatui 
finin Ihc kans;;inm. TasnhoTil-.Ty: sliitfs in cimimciit tli:il if 
..,„. ,-,mi|);irr> Hu.liAv'- :,u-\ ]'i:.£ifl'< linun- lir will r.-j:-Avi !!■ - 
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Railliet, and that Kellogg and Nakayama have apparently over- 
looked or forgotten this fact, all argue for the likelihood that 
T. hermsi is a redescription of T. penicillatus. 



M ACROSIAGON FLAVIPENNIS IN COCOON OF BEMBEX 

SPINOLi«. 

{Coleop tera , Rhipiphoridce ) 
By H. S. Barber, Bureau of Entomology. 

A fully matured specimen of this parasitic beetle was found 
by Mr. J. B. Parker in the still solid cocoon of a wasp {Bembex 
spinolm), in a sand pile at Brookland, D. C, June 26, 1914, which 
I believe is the first host record of this species. Two other host 
records of the genus in North America are known to the writer. 
Lugger 1884 (Psyche, vol. 4, p. 211) being quoted as saying that 
the larva of Tiphia is often parasitized by a (Rhipiphorus) Ma- 
crosiagon (which statement was commented upon by Riley, 1. c, 
p. 224) and Wolcott 1914 (Joum. Econ. Ent., vol. 7, p. 387) allud- 
ing to the parasitism of Tiphia cocoons by {Rhipiphorus) Macrosia- 
gon pectinatus Fabr., and perhaps another species, in Missouri 
and Illinois, the details of the life-history not being known. 

A most interesting account of a European species of this genus, 
Emmenadia flabellata Fabr. (this name now appearing in the 
Reitter catalogue as a synonym of Macrosiagon ferrugineaYBh,)^ 
was published by Chobaut 1891 (Ann. Soc. Ent. Fr., vol. 60, 
pp. 447—456) in which the rearing of this parasite from the larvae 
of Odynerus is recorded, and also the oviposition and first stage 
larvae or triungulinids are described. This last writer cites and 
comments upon the account by Chapman 1870 (Ann. and Mag. 
Nat. Hist., vol. VI, 4 ser., pp. 314-326, pi. XVI) and Murray 
1870 (i.e., pp. 326-328) of the life-history of Metcecus paradoxus 
{Rhipiphorus), parasitic in the nests of Vespa vulgaris. 

Two species of Rhipiphorus (Myodites of our catalogs) have 
been recorded by Le Conte 1880 (Monthly Proc. Ent. Sec. Acad. 
Nat. Sci. Philadelphia, Dec. 13, 1880, p. XXIII) as parasitic, 
one on Atigochlora pur a and the other on Nomia nevadensis Cres- 
son. [The determination of this latter is wrong, the insect being 
Nomia pattoni Ckll.]. Melander and Brues 1903 (Biol. Bull., 
vol. 5, No. 1, p. 26) suggest the parasitism of (Myodites) Rhipi- 
phortis fasciaius Say on Halidus pruinosus Robertson. Pierce 
1904 (Nebr. Univ. Studies, vol. 4, No. 2, pp. 153-189) records 
the oviposition of (Myodites) Rhipiphorus solidaginis in the 
flowers of Solidago, the transmission of the triunguUnids to sun- 
flowers by many different species of bees, where the real host, 



Epinomia IriunguUfera Vachal, is attacked and carries them to 
its colonies. 

Mr. Schwarz 1909 (Proc. Ent. Soc. Wash., vol. 10, p. 162-3) 
has already noted the occurrence of the roach parasite, Rhipidivi, 
in coasting steamers to Central America. 



EASTERN SYMPHOROMYIA ATTACKING MAN. 

{Diplera, Leptida.) 

By R. C. Shannon, Bureau of Entomology. 

The blood-sucking habit of certain species of Symphoromyia 
has been repeatedly observed in the Rocky Mountain r^m, 
but there have been no records of this habit from eastern North 
America. While collecting on one of the thickly wooded islands 
below the Great Falls of the Potomac this spring (May 31, 1915), 
the writer noticed that small swarms of these Sies would gather 
about him while he was moving about. When he remained 
quiet they would sometimes alight, most frequently upon his 
uncovered head. One alighted on his neck and started biting bat 
was caught before she had imbibed any blood. The bite was 
quite as severe as that of Chrysops, while their flight was slown 
;iTi(l tlic buzz lower. It was hoped that more would bite but they 
wf'M' vcrv shv and would remain only ft short time. Onlv six 
-|..Tiin.-n"- wen. cnllrrlrii aii.l llirv wrn- krpt :lliv<' until ih,". f,.|- 
Inujiiv' .l.iv wlini :iI1,.|H].1- wrrr IH:i.lr t(. iiidurc th-'ii, I,, l,ii,-y. 
"lihr- :inii. hut th.'v ivfiwl ilikI rrn.ain.'d pii^-ivr ..vni v^;,.; 
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Dead Run, Fairfax County, Va., May 28, 1914, May 23, and June 
9, 1915. Mr. Knab is of the opinion that these two forms are but 
color- variants of one species. 



Bt a. N. Caodbli,, Bureau of Enlomology. 

To our local fauna three species of Orthoptera are to be added. 
One, CTyptocercus punctulatus Seudder, was taken on Cupid's 
Bower Island, Md., a small island in the Potomac River some dis- 
tance below Great Falls. Three specimens of this interesting 
roach have been taken, two by H. S. Barber on May 23 of the 
present year and one by R. C. Shannon on May 31. These 
roaches were taken in decayed pine logs. This species seems to be 
very local in occurrence but enjoys a wide distribution, ranging 
from the Atlantic to the Pacific and from Canada on the north, 
south to about the 34th parallel, the furthest southern record, 
I believe, being Rome, Georgia. 

Another insect not at all common in the regions surrounding 
Washington is Melanoplus collinus Seudder, Numbers of both 
sexes of this grasshopper were taken at Great Falls, Virginia, 
on September 12, 1912. It occiured in some numbers in the open 
woods just below the picnic grounds at the Falls. 

Melanoplus punclulatus Seudder occurs in pine woods and has 
been taken but once by me in the District, a single male near 
the upper reservoir north of Georgetown. A male was collected 
on Plummer's Island, Md., by Douglas demons on August 
11, 1905 and the species has also been taken at Falls Church, Va. 



MIGRATING ARMIES OF MYRIOPODS. (A CORRECTION). 

Br H. S. Barbeb, Bureau of BntoTnotogy. 

Mr. R. V. Chamberlain of the Musei 
ogy has kindly examined specimens of 1 
boldt Co., Cal., mentioned on pp. 121-1 
reply was received after the number had 
that the specimens are immature and 
termined but belong to the leptodesmid 
probably C. armaia (Harger.) 



OCTOBEK 7. 1915. 

The 288th regular meeting of the Society was entertained Iqr 
Mr. E. A. Schwarz at the Saengerbund Hall, October 7, 1915. 
There were present Messrs. Barber, Burgess, Caudell, Crawford, 
Ely, Gahan, Greene, Heinrich, Howard, Knab, Kotinsky, Mar- 
latt, Middleton, Pierce, Quaintance, Rohwer, Saoford, Sasscer, 
Schwarz, Shannon, Turner, and Walton, members and ^lax 
Kisliuk, visitor. 

The Corresponding Secretary presented a communication in- 
viting the Society to send a delegate to participate in the deliber- 
ations of the Second Pan-American Scientific Congress to be held 
in Washington, D. C, December 27, 1915, to Jantiary 8, 1916. 
The Society named as delegate to the Congress, President A. N. 
Caudell; alternate, First Vice-president C. R. Ely. 

Mr. Rohwer announced the death of Mr. H. M. Russell, a mem- 
ber of the Society and moved that a committee be appointed to 
draw up suitable resolutions. The motion prevailed and the 
President appointed as a committee Messrs. Quaintance, Hyslop, 
and Walton. 
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I believe to represent the undescribed male of Mauromyia pulla 
Coq., and, after a careful study of the material in the U. S. National 
Museum, I am convinced that Mr. Coquillett never saw the male 
of the species. 

Since considerable dimorphism is apparent, especially in some 
characters which have been considered as of prime specific and 
even of generic index, it seems well to describe the male and 
also to note some of the more remarkable variations in structure 
peculiar to this rather extraordinary form. 

Mauromyia pulla Coq. 

Male. Head (fig. 1, 1 .) quadrangular in side elevation, its anterior 
border distinctly concave. Cheeks nearly as wide as eye-height. In- 
ferior occiput swollen. Front produced directly forward, not sloping 
downward to base of antenns. First antennal joint unusually long, fully 
as long as second, produced upward at an angle of 45°, its tip projecting 
distinctly above the level of the front. Third antennal joint five times 
as long as second, distinctly short pilose, its lower three-fourths strongly 
concave on anterior border. Arista thickened on at least the basal three- 
fourths, first joint slightly longer than broad, second joint at least three 
times as long as broad. Facial ridges bristly on lowest third. Vibrissas 
multiple, the larger pairs subequal, not cruciate, situated on oral margin. 
Facial depression enormous in width, nearly twice as wide as in female; 
genovertical plates at narrowest part not more than one-fifth its maxi- 
miun width. Eyes small, bearing sparsely scattered hairs visible only upon 
minute examination. Frontal bristles descending to base of arista, the 
uppermost pair pointing distinctly outward. Front one and one-half 
times width of eye, vitta occupying considerably more than one-half width 
of front, brown. Sides of front cinereous, poUinose sprinkled with coarse 
black hairs; orbital bristles absent. Face on lower half bearing two or 
more irregular rows of small macrochsetse, the lowest ones reaching below 
lower border of eye. Ocellar bristles rather weak, directed forward, the 
postocellar pair well developed and directed vertically. Wings brownish 
hyaline, broad, rather short, costal spine obsolete. Apical cell long- 
petiolate, ending very slightly before wing tip. Bend of fourth vein vari- 
able, forming an angle of 45* in some specimens (fig. 1, f), in others bent 
considerably inward in a distinct curve (fig. 1,5). A short stump present 
or occasionally entirely absent. The longitudinal and cross veins bordered 
with a light but distinct brownish stain. Hind cross- vein usually bisin- 
uate. Sterno-pleural macrochset® varying in arrangement and number 
from two to five. Abdomen flattened ovate, slightly more slender than 
in female but otherwise quite similar. First segment bearing a weak 
marginal pair, the remaining segments with both discal and marginal 
macrochst®. H3rpopygium prominent, bent forward, its basal ring shining 
black, the remainder nearly opaque. 
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The female differs as follows: in the very much shorter antemuB, lengtfc 
of second ariBtal joint (figs. 1, /a, 16), shape uid«t«at of facial d^rwinn, 
extent of thickening of arista (figs. 1, la, 16), presence of orbital bristles, 
absence of discal and sometimes marginal bristles of abdominal segmeDU. 

These facts show how inadvisable is the practice of propoaing 
genera upon scanty material representing but one sex. 

Mr. Daecke, to whom I am indebted for specimens and notes, 
states the flies were taken in large numbers from the trunk of 
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nated by the discovery of the male of Mauromyia pulla. A draw- 
ing of the head of Paradmontia hrevis (fig. 1, 4) is provided here- 
with for the purpose of comparison. 



DUNG-BEARING WEEVIL LARVi«. 

By Frederick Knab, Bureau of Entomology. 

The habit of covering themselves with a coating of their own 
excrement occurs in the larvae of several genera of Chrysomelidae. 
Of these Blepharida and certain species of Lema and Crioceris 
are familiar examples. No such habit has been recorded for 
the weevils and its occurrence is the more remarkable when one 
considers that in this group but a small proportion of the species 
have externally feeding larvae. The writer has observed the 
dung-carrying habit in the larvse of two species of Ceutorhynchini, 
Coelogaster lituratus Dietz and Perigasier obscurus LeConte. 

The first observation was made in 1902. On August 5 of that 
year Mr. J. O. Martin and the writer were collecting on the 
slopes of Mount Holyoke, Massachusetts. Mr. Martin called 
my attention to some small groups of larvae of different sizes on 
the leaves of a plant of (Enothera biennis. The larvae were of 
the characteristic form of those of Lema, robust and much thick- 
ened medially, and were covered with moist dung. The color 
of the body was a pale translucent yellowish tint and the head 
was reddish brown. The body was covered with a slimy secre- 
tion in which the excrement was imbedded and this latter was 
distributed so well that only the prominent lateral callosities 
were visible. The slimy secretion probably is a product of the 
malpighian tubes.^ The larvae were kept alive for rearing and 
on August 8 the largest of them had enclosed themselves in co- 
coons of dry dung. The body of the larva, now divested of its 
coating of slime and dung, had changed to opaque yellow and the 
head showed a brighter ferruginous tint. The pupae were bright 
yellow. The beetles reared from this material were kindly 
determined by Dr. W. G. Dietz as Coelogaster lituratus Dietz. 

The following year, 1903, on July 14, Dr. Geo. Dimmock again 
found the larvae in the vicinity of Westfield, Mass., and as before 
on (Enothera. Some of these larvae were reared and produced 
imagos of the same species. Others of the larvae were boiled in 
alcohol, for preservation, and it was found that the thick coat- 
ing of slime hardened and detached in the form of a shell which 
still retained the imbedded excrement. 

' See discussion of the secretions of weevil larvae, this volume, pages 
154-158. 
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Dung-bearing weevil larvK were again found on September 
1 and 14, 1912, at Hyattsville, Md. In this case the food-plant 
was iMdivigia altemifoUa L., a plant closely related to OSnMem. 
The beetles reared from these larve were determined by Mr. W. D, 
Pierce as Perigaster obscurus. The larvse usually occurred singly 
on a leaf and but a small number on the same plant. They were 
mostly on the under side of the leaves, though occassional ones 
occurred on the upper side. They ate elongate holes into the 
leaves, or pieces out of their sides. Most specimens of the food- 
plant, scattered over the open, wet gravelly ground, showed the 
work of the larvae. On September first the larvffi were abundant 
and of various sizes, but two weeks later larvie could only be 
found on three plants and these were all full-grown or nearly so. 

As in the case of CfElogaater Uturatus, the larvae were entirely 
covered dorsally with their own excrement imbedded in a secre- 
tioQ from the anus. The secretion fiows down the sides and 
gives the entire larva, excrement included, a shining appearance. 
As in Ccelogaster, the larva is short and stout, high medi^ly, 
the body-segments forming a series of strongly convex ridges 
which are tuberculately produced at the sides; from these tuber- 
cles the spiracles project like minute papilbe. The color of the 
body of the larva is dull creamy yellow, its head pale femigiDOUS. 
The excrement is nearly black and the secretion brownish yellow, 
the latter probably being stained by the excrement. The excre- 
ment is carried forward from the anus by peristaltic movements 
iif tlic Imity ^('Emcnts. whirh arc particularly violent posteriorly 
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THE MATING HABITS OP SOME SAWPLIES. 

Br S. A. RoHWER, Branch of Forest Insects, Bureau of Entomology. 

There is very little information concerning the mating habits 
of sawflies published and it is believed that the following obser- 
vations are worth recording. Especially is this true if the writer's 
belief, that the value of a character cannot be properly rated until 
its function or relation to the life cycle of the species is understood, 
can be considered feasible. Taxonomists of sawflies have so far 
paid very little attention to the male genitalia, but when these 
parts are used for taxonomic purposes it is very probable that in 
many groups it will be found that the concavity-shape and struc- 
ture of the cochlearium will offer valuable characters. The shape 
and length of the penis and preputium will offer other useful 
characters. 

The terminology of the male genitalia used in this paper is 
that given by Hartig in "Die familien der Blattwespen und 
Holzwespen" Berlin, 1860. 



Fig. 1. Xiphydria mocnlata Say. Male and female in coitu, (Drawing 
by Wm. Middleton.) 

XIPHYDRIA MACULATA SAY. 

This species emerges early in the spring and from the notes 
available it would seem that every female mates. The notes 
on copulation presented here are summarized from many obser- 
vations. In no case was there any courting and mating usually 
occurred whenever two sexually active individuals of opposite 
sexes came in close promixity. There is a great variation in size 
of individuals of this species but, as far as the observations went, 
size played no part in determining whether two individuals would 
mate. 



In copulation the male rides on the back of the female curving 
the tip of his abdomen under the tip of her abdomen so the oocb- 
learii of the extended genitalia grasps the side of the knob at the 
base of the sheath and the hypopygidium fits over the knob. 
The use of the preputium and penis was not observed. Ouring 
copulation which lasts about 90 seconds there is a contractioD 
and expansion of the muscles of the stipes so there is a strong 
push and pull motion. The wings are held flat against the body. 
The legs of the female are placed in the usual position assumed 
when resting, i.e.,' the fore legs directed anteriorly, the middle 
legs almost at right angles, the hind legs slightly posteriorly. 
The antenniE may be held still or waved slightly. 

DIPRION LECONTEI (fITCH). 

These notes dealing with the mating habits of Diprion lecontei 
are summarized from extensive notes on this species which have 
been accumulated at the Eastern Station of Branch of Forest 
Insects, and the material used came from localities covering most 
of the range of the species although most of the detailed notes 
were made on material collected near Falls Church, Va, 

In the life history of this species there are some interesting and 
unusual conditions. The one which concerns this pai>er may be 
summarized as follows; In the first generation mating is the rule 
while in the second it is exceptional. In localities where there is 
(inlv one gonrration mating normallv occurs and there is a prepon- 
JrnMir<-nfnwli-:in lnr:,litif< n lurv llirr,. mc^ twn nr rnor.. i;,-m. rr;- 
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EUURA MACGILLIVRAYI ROHWER. 

The notes on the mating of Euura macgillivrayi were made from 
a number of males and females which issued from galls collected 
in the type locality by Frank W. Rohwer. In this species there 
is no real courtship, but when individuals have freshly emerged 
and are sexually active they are more excited when in close proxim- 
ity with an individual of opposite sex, as is evidenced by the 
rapid movement of antennae and wings. There is, however, 
very little evidence of a positive power of recognizing the oppos- 
ite sex because occasionally a male would seize another male 
or more rarely a female would seize another female. Unlike 
certain other insects the female of this species takes as active 
a part in looking for her mate as does the males as is proven by 
the fact that in a number of instances a female would seize and 
endeavor to mate with a tired male. In some few instances one 
female mated with two different males but as far as the observa- 
tions went no male mated more than once. During copulation 
the wings are held close against the body or but slightly above it ; 
the legs are spread rather far apart, the fore extending anteriorly, 
the middle at right angles with the body and the hind distinctly 
posteriorly. 

Copulation occupies about 65 seconds and is accomplished 
by the two individuals facing in opposite directions. The hy- 
popygidium of the male extends over the knob at the base of 
the sheath, the cochlearii grasp the sides of the knob after the 
fashion of a ball and socket joint, while the preputii and penis 
are inserted in the opening at the base of the sheath. When 
mating is completed the female endeavors to free herself of the 
male by using the hind legs and saw or if unsuccessful at first the 
sheath is used. There is apparently no expansion or contraction 
of the muscles .of the stipes. After mating both sexes "dress'* 
their abdomen with their hind legs. 

PTERONIDEA VENTRALIS (sAY). 

I have never had an opportunity to observe the mating of this 
species, and the notes here given are taken from a pair captured 
in coitu (and remaining connected) by C. T. Greene at Plum- 
raer's Island, Md., July 2, 1912, and from pictures taken at Hum- 
mer's Island, Md., by H. S. Barber. Mr. Barber's photographs 
are very interesting and would lead one to infer that the female 
of this species may mate more than once and with different in- 
dividuals. From the attitude assumed by the male in figure 
1 of plate XXII it is evident that the male is more excitable 
than the female. 
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From the pair secured by Mr. Greene the position aasumed by 
certain parts of the genit^a may be described as follows: The 
hypopygidium fits over the knob at the base of the sheath while 
the cochlearii grasp the side of the same knob in the maimer of 
a ball and socket joint. The position of the other parts cannot 
be seen. 

HYPAKGYBICUS FUMIPENNIS (NORTON). 

Mt. J. C. Crawford captured a pair of this species in coita 
on Plummer's Island, Md., April 22, 1915, and notes that they 
were facing in the opposite directions. 

Explanation op Plate XXII. 

Pteronidea ventralit (Say). A and B — Two perfect individuals, maJe 
and female, mating. C, D and E — female which has lost her SMgelti 
being "courted" by three males. In D and £ the female is ntating with 
the male at the left. (Photographe by H. S. Barber at Plununer's Island, 
Md., on leaves of Salix niger). 



AMETASTEGIA GLABRATA (FALLEN), A HOLARCTIC SAWFI.T. 

By S. a Rohwkr 
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Can. Ent., vol. 25, 1893, p. 183; Chittenden and Titus, Bui. 54, U. S. 
D. A. Bur. Ent. 1905, p. 40-43; Fletcher, 33d Ann. Kept. Ent. Soc. 
Ontario 1902 (1903) p. 86; 34th 1. c. 1903 (1904), p. 70; Harrington, 
33d Ann. Rept. Ent. Soc. Ontario 1902 (1903), p. 100; Webster, R. L., 
Jn. Econ. Ent., vol. 1, 1908, p. 310. 
Slrt.ngylugasler abnormis Provancher, Addit. fauna Can. Hym. 1885, p. 10; 
Dyar, Tr. Amer. Ent. Soc, vol. 25, 1895, p. 311-312; Can. Ent., vol. 
27, 1895, p. 340; Jn. N. Y. Ent. Soc, vol. 5, 1897. p. 199. 



TWO NEW SPECIES OF SIMULIUM FROM TROPICAL AMERICA. 

By Allan H. Jennings, Bureau of Entomology. 

During 1913 a commission headed by Dr. Louis W. Sambon 
was sent from England to the West Indies and adjoining regions 
to investigate pellagra and its manner of transmission. Through 
invitation the writer was able to accompany this expedition with 
the special object of investigating the insects that might have 
a bearing on the transmission of the disease. Special attention 
was given to Simulium and among the material collected were 
the two new species described below. I am much indebted to 
Mr. Knab for assistance in this connection. Details of the biol- 
ogy of these species will be published in another place. 

Simulium samboni new species. 

Female. Occiput, frons and face black, densely light silvery gray 
pollinose. Antenna? rather stout, brownish yellow, darker distally, the 
first two joints honey yellow and smooth, the others clothed with short 
whitish pile. Palpi blackish. Mesonotum bright orange-ferruginous, 
with four narrow, pollinose, grayish-silvery stripes, the outer ones at the 
lateral margins, the inner pair sinuate, extending nearly to the scutellum 
and dividing the disk into three nearly equal parts; vestiture of fine, evenly 
distributed golden hair-scales not forming regular series. Scutellum 
paler than mesonotum, honey yellow; transverse hair-scales on the disk 
golden, the marginal bristles black. Postnotum. ferruginous. Pleurje 
orher-yellow, strongly infuscated on the mesosternum. Abdomen sub- 
cylindrical, black and gray; segments 2 to 5 black and with the margins 
and two longitudinal stripes gray, thus delimiting three series of large 
black spots; sixth segment shining, mostly gray. Anterior coxse yellow, 
the others infuscated. Legs bright ocher-yellow, the hind pair with the 
apices of the femora infuscated and the distal halves of the tibise blackish, 
their basal halves with whitish luster; front tarsi blackish, the first joint 
tinged basally with luteous; mid tarsi with the first joint pale, its aistal 
fourth blackish, the second joint pale on basal half, the last three joints 
wholly blackish; hind tarsi with the first joint pale, infuscated along its 
lower margin and on apical third, the second joint pale on basal half, the 
last three joints wholly blackish; appressed hair-scales partly pale and 
partly black, in correspondence with the ground-color. Claws simple, 
thickened at base. Wings hyaline, the venation normal; thick veins pale 
yellow; anal field without iridescent spot. Halteres pale yellow. Lepgth: 
Body about 1.5 mm., wing 2 mm. 



Mah. Holoptic. Antemue much more slender than in the female, 
Mesonotum strongly convex, the silvery pollinose onuunentatioa radueed 
to two abort wedge-shaped spots at anterior margin and visible only in 
certain lights. 

Empire, Canal Zone, Panama, reared from pups taken from 
a small tributary of the Comacho River, October 4, 1913 (A. H. 
Jennings). 

Type: Cat. No. 19996, U. S. Nat. Mua. 

It gives me pleasure to dedicate this handsome species to Dr. 
Louis W. Sambon. 
Simullum ant 111 arum new apecies. 

Female. Occiput, frons and face black, densely light silvery grajr pol- 
linose; frons moderately broad, but very aliKhtly narrowed anteriorly, 
nearly narallel-sided. Antennae rather abort, tne first two joints ferrugiii- 
ous and nude, the following one» blackish brown and clothed with short 
whitish pile. Falpi black. Mesonotum bright orangeiferruginous, the 
region of the humeri and the lateral margins ochreous yelloy, a narrow, 
wedge-shaped dark spot at the lateral suture in front of insertion of wingB; 
on the anterior hall two narrow silvery white pollinose atripes, nearly 
equidistant from each other and from the lateral margins; these stripes 
are nearly straight, tapered anteriorly and do not reach the 
margin; veatiture of very fine, evenlv distributed black hairs not 
regular scries. Scutellum more yellowish than mesonotum, with ti 



e yellowish haira on the disk and a aeries of marginal black bristles. 
Postnotum ferruginous. Pleurie ochreous yellow, with some silvery 
pollinose streaks and with the mesosternum stronsly infuscated. Abdo- 
men shining, blackish, tinged more or less with yellow-brown basally and 
distally. the apical margins of the segments very narrowly pale. Anteri<ir 
coKa' veliow, tne others infuscated. All the femora yellow; tibia; more or 
les,- iiifus-ntcri. Ihc niidill.' priir lijzhti-sl, thr poslerior \v\\t nearly \.\:\<-V 



Si.Ccis. I)(ini~l. \\v-\ 1(1. Mr... NnvrtiiiMC. I'.'i:;: llu|,r lliv. 
uv:,v KidL'-tuJi .■ma \U.M-uvj. ifivrr ,-|,>-r In ill- l:ill-. .\:nu-.,\. 
S.. ,,!,., r. mm:; i,\. 11, .Inn, in-- . 

'I\|...- Cal. \,,. I!I',I!I7. C, S .\:l!. \Ill-. 

hM ■1\ ■,l,.| <■[,,-,■ \.y lli.-ir l,|Vr.|llii^-,li;,.T. I Wn -|H-riln,.n- VV . 
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